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PRE FACE 

On January 2 0 , 197 0 ,  the Nat iona l Pe tro l eum Counc i l , an o f f i ­
c i al ly e s t ab l i s he d  indus try adv i s ory b o ard t o  the S ecre t ary o f  the 
Int erior , was as ked to undertake a comprehen s ive s tudy of the 
Nat i on's energy out l o o k . Thi s  requ e s t  c ame from the As s i s t ant  
Secretary -Mineral Re s ourc e s , Department o f  the Int er i or , who a s ked 
the C ounc i l  t o  pro j e c t  the energy out l o o k  in the We s t ern Hem i sp here 
int o the future as near to the end of the century a s  f e a s i b l e , with 
part icu l ar reference t o  the  evaluat ion of  future trends and the ir 
imp l icat ions for the Uni t ed S t a t e s . 

In re spons e t o  th i s  reque s t , the Nat ional P e tro l eum Counc i l's  
Comm i t t e e  on  U . S .  Energy Out l o ok was e s t ab l i sh e d , w i t h  a c o ordinat ­
ing s ub c omm i t t e e , four s upport ing s ub comm i t t e e s  for o i l , g a s , o ther 
energy forms and government p o l icy , and 1 4  t a s k  group s . An organ i ­
z a t i on chart appe ars as App endix B . In Jul y  19 7 1 , the C ounc i l  
is sued an int erim rep ort ent i t l ed u.s. En e rgy Ou tlo o k: A n  In i ti al 
Appra i s al 19?1-1985 wh i ch , a l ong with a s s o c i a t e d  t a s k  group report s , 
prov ided the groundwork for sub s equent inv e s t igat i on o f  the U . S .  
energy s i tua t i on . 

Cont inu ing inve s t igat i on by the Comm i t t e e  and c omponent sub ­
comm i t t e e s  and t a s k  group s re s u l t e d  in the pub l i c a t i on in D e c emb er 
19 7 2  o f  the NPC's  summary report , u. s. En e rgy Ou tlo o k, as we l l  a s  
an expand ed ful l  report o f  the Comm i t t e e . Ind ividu a l  t a s k  group 
repor t s  have b e en prepared to inc lude methodo l ogy , d a t a , i l l u s tra ­
t i ons and c omput er program de s crip t i ons for the p art icul ar are a  
s tudied b y  t h e  t a s k  group . Thi s  report i s  o n e  o f  t en s uch d e t a i l ed 
s tud i e s .  Other fue l  t a s k  group report s are ava i l ab l e  a s  l i s t e d  on 
the order form inc luded at  the back of  thi s vo l ume . 

The f indings and recommendat ions o f  t h i s  report repr e s ent the 
b e s t  j udgment of the expert s from the energy indus tri e s . However , 
it  shoul d  b e  no t e d  that the p o l i t ica l , e c onom i c , s o c ia l  and t ech­
no l o g i c a l  factors b e aring upon the l ong - t erm U . S .  energy out l o o k  
are subj ect  t o  sub s t an t i a l  change w i t h  t h e  p a s s ag e  o f  t ime . Thus 
future deve l opment s wi l l  undoubtedly provi d e  add it ional ins ight s 
and amend the c onc l u s ions  t o  s ome d e gre e . 
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SUMMARY 

Th i s  Task Group rep o rt an aly z e s  the cap i t a l  co s t s o f  t rans ­
port ing , pro ce s s ing , and s to ring g a s  for t h e  y e a rs 1 9 7 1  t o  1 9 8 5 . 
Four gene ral typ e s  o f  g as are analy z e d : n atural gas , l i que f i e d  
natural g a s  ( LNG) , s ub s t i tute natural g a s  ( SN G ) , and l i que fi e d  
petrol eum gas  ( LP G ) . Natu ral gas i s  g as that i s  found i n  the g round . 
Gas s o l d  as natural gas t o day i s  p rimari ly me thane wi th s mal l 
amounts o f  e thane mixed in . LN G i s  s imp ly natural g as wh i ch h as 
b een l i que fi e d  at a temp e rature o f  -2 5 8° F  f o r  e as e  o f  s to rage and 
transportat ion . SNG i s  gas made s ynthe t i ca l l y  from p e t r o l eum l iq ­
u i ds ( such a s  naphtha and methano l )  o r  c o a l  and cons i s t s  mo s t l y  o f  
me thane w i th smal l amount s o f  ethane and c arb on d i ox i de . L P G , fo r 
the purpo s e s  o f  th i s  repo rt, i s  e i th e r  e thane , p rop ane , b u t ane o r  
a mixture o f  the s e  gas e s . I t  i s  ob t ained p rimari ly by ext rac t i on 
from natural gas o r  as a by - p ro duct o f  the re fining p ro ce s s .  The 
t o t al cap i t a l  requi rements for the t rans p o r t ing , p ro c e s s ing and 
s t o ring o f  al l the s e  gas e s , as pro j e c t e d  f o r  the vari ous cas e s  
anal y z e d  i n  thi s s tudy ,  are a s  fo l l ows : 

T o t al CaEi t al Regu i rement s  
(Mi l l ions o f  1 9 7 0  Do l l ars ) 

P e r i o d  Cas e I Cas e  I I  Cas e I I I  C as e I V  

1 9 7 1 - 7 5 6 , 8 0 0  6 , 6 0 0  4 , 7 0 0  3 , 7 0 0  
1 9 7 6 - 8 0 2 1 , 3 0 0  1 8 , 7 0 0  1 5 , 9 0 0  1 0 , 2 0 0  
1 9 8 1 - 8 5 2 8 , 5 0 0  2 1 , 7 0 0  1 9 , 2 0 0  1 5 , 6 0 0  

T o t a l  5 6 , 6 0 0  4 7 , 0 0 0  3 9 , 8 0 0  2 9 , 5 0 0  

The s e  cap i t al requi rements incl ude n o t  only the c o s t o f  new 
faci l i t i e s  but al s o  repl acemen t s  o f  exi s t ing  faci l i t i e s  o f  a cap i ­
t a l  nature . E l ement s  o f  the c ap i t al requ ir emen t s  i n c l ud e : 

• Cros s - c ount ry natural g as p i p e l ines  

• Natural g as p i p e l ines  from Al aska and the C anadi an Arc t i c  

• Gas p ro c e s s ing p l ants  on p i p e l ines  from Al aska and C anada 

• Gath e r ing l ines to connect  new we l l s t o  p ip e l ine sys tems 

• Unde rground s t orage fac i l i t i e s  

• P i p e l ines  t o  conne c t  regas i fi e d  LNG , S N G  p l an t s  and nuc l e ar 
s t imul at i on p ro j e c t s  t o  exi s t ing  p ip e l ine  n e two rks 
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• LN G fac i l i ties including l iquef ac t i on p l an t s  on fo re i gn 
s o i l; LN G tankers and domes t i c  p o r t  fac i l i t ies f o r  receiv­
ing , s t o ring and regas i fi c at i on 

• LPG  p ipel ines 

• Ships  and b arges for imp o r t at i on o f  fo re i gn s upp l ies o f  
LP G a s  wel l  a s  fo r l o cal t r an s p o r t a t i o n  

• Rai l ro ad tank cars an d t rucks f o r  l o cal  t rans p o r t at i on o f  
b o t h  L P G  and LNG . 

A b reakdown o f  the ab ove t o t a l  c ap i t a l  requi rement s  f o r  the 
vario us s ources o f  s upp ly and mo des o f  t rans p o r t at i on i s  shown in  
Tab le 1 (p . 3 ) .  The b as es on  wh i ch these cap i t a l  requi rement s  were 
deri ved are as fol l ows : 

• The l oc at i on o f  new natural g as di s coveries in  the l ower 
4 8  s t ates w i l l  res u l t  in the cons t ruc t i on o f  new g athering 
and feeder l ine fac i l i t ies even tho ugh t o t al s upp l ies from 
th i s  s ource may remain cons t an t  o r  dec rease . Even c ros s ­
coun t ry netwo rk s are affected . F o r  ins t an ce ,  in Case I I , 
whi le t o t a l  marketed produc t i on i s  p ro j ec ted to inc rease 
by only 1 . 3  t r i l l i on cub i c  feet ( TC F )  per year between 
1 9 7 1  and 1 9 8 5  in the l ower 4 8  s t ates , the marketed p r o duc­
t i on from Reg i on 6 - A i s  p ro j ec ted to i n c rease by 3 . 5 T C F  
per year during the s ame per i od . 

• Uni t  cos t s  o f  p ipel ine fac i l i t ies genera l ly wi l l  increase 
because o f - -

( 1 ) Mo re di f fi cu l t  terrain 
( 2 )  Deeper water o f fshore 
( 3 ) New and g reater envi ronmen t a l  res t r i c t i on s  
( 4 ) P ipel ine s a fety and o ther government regu l a t i ons . 

• The t o t a l  c o s t s  o f  p ipel ine c ap ac i ty requi red t o  t rans p o r t  
g as from A l a s k a's No rth S l ope t o  the l ower 4 8  s t ates are 
incl uded . 

• Co s ts o f  p ipel ine cap a c i ty from C anadi an Arc t i c  areas t o  
the U . S .  b o rder are incl uded to t rans p o r t  the p ro j ected 
increa ses in  C anadian impo rts . Thi s as s umes that c ap i t al  
requi red wi l l  h ave t o  be generated in the Uni ted S t ates 
fo r the c ons t ruction o f  t rans p o r t at ion fac i l i t ies from 
these front ier areas t o  carry the g as ava i l ab le for exp o r t  
after al l owing f o r  Canadian needs . 

• P ro ces s ing  c o s t s  incl ude the s t ripp ing p l an t s  at o r  nea r 
the U . S . / C an adi an b o r der �nd are i n c luded on the a s s ump t i on 
that the p ipelines from Arct i c  areas wi l l  be des i gned t o  
c arry a s  much o f  s uch l iqui ds a s  temperature condi t i ons 
wi l l  permi t .  
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TABLE 1 
REQUIRED CAPITAL EXPENDITURES FOR GAS TRANSPORTATION 

(Millions of Constant 1970 Dollars) 

Gas Pipelines LNG LPG 

2 3 4 5 6 7 8 9 10 11 12 13 
Storage Attachments-
& Trans- Trans- Trans- New Production Extrac-
mission mission mission Coal Gas, LNG tion Terminals Ships & Railroad 

Period Lower 48 Alaska Canada & Syngas Plants Plants Ships & Storage Pipelines Barges Cars Trucks Total 

Case I 

1971-1975 4,888.4 0 0 1,258.1 0 131.0 150.0 49.0 195.0 50.0 0 92.3 6,813.8 
1976-1980 6,027.8 5,576.0 1,711.0 2,527.9 164.4 2,035.0 2,179.0 701.0 123.0 77.0 44.7 144.9 21,311.7 
1981-1985 8,854.8 6,919.0 3,569.0 3,425.9 254.8 1,833.0 2,570.0 672.0 123.0 73.0 55.9 180.9 28,531.3 
Total 19,771.0 12,495.0 5,280.0 7,211.9 419.2 3,999.0 4,899.0 1,422.0 441.0 200.0 100.6 418.1 56,656.8 
%of Total 34.9 22.1 9.3 12.7 0.7 7.1 8.6 2.5 0.8 0.4 ·0.2 0.7 100.0 

Case II 

1971-1975 4,676.0 0 0 1,218.9 0 131.0 150.0 49.0 180.0 50.0 0 92.3 6,547.2 
1976-1980 4,552.0 5,049.0 1,743.0 1,906.7 156.2 2,035.0 2,179.0 701.0 108.0 77.0 38.8 138.7 18,684.4 
1981-1985 5,768.7 4,548.0 3,499.0 2,185.3 213.7 1,833.0 2,570.0 672.0 104.0 73.0 45.9 168.3 21,680.9 
Total 14,996.7 9,597.0 5,242.0 5,310.9 369.9 3,999.0 4,899.0 1,422.0 392.0 200.0 84.7 399.3 46,912.5 
%of Total 32.0 20.5 11.2 11.3 0.8 8.5 10.4 3.0 0.8 0.4 0.2 0.9 100.0 

Case Ill 

1971-1975 3,153.4 0 0 881.9 0 131.0 150.0 49.0 170.0 50.0 0 87.6 4,672.9 
1976-1980 2,977.7 4,506.0 1,743.0 1,335.7 139.7 2,035.0 2,179.0 701.0 67.0 77.0 22.0 127.7 15,910.8 
1981-1985 4,510.0 3,896.0 3,499.0 1,681.6 189.1 1,833.0 2,570.0 672.0 69.0 73.0 35.4 151.0 19,179.1 
Total 10,641.1 8,402.0 5,242.0 3,899.2 328.8 3,999.0 4,899.0 1.422.0 306.0 200.0 57.4 366.3 39,762.8 
%of Total 26.8 21.1 13.2 9.8 0.8 10.1 12.3 3.6 0.8 0.5 0.1 0.9 100.0 

Case IV 

1971-1975 2,298.1 0 0 803.6 0 131.0 150.0 49.0 170.0 50.0 0 85.1 3,736.8 
1976-1980 1,858.4 0 2,283.0 884.4 49.3 2,035.0 2,179.0 701.0 37.0 77.0 5.4 119.1 10,228.6 
1981-1985 1,968.8 4,370.0 3,135.0 588.3 205.5 1,833.0 2,570.0 672.0 46.0 73.0 26.5 134.6 15,622.7 
Total 6,125.3 4,370.0 5,418.0 2,276.3 254.8 3,999.0 4,899.0 1,422.0 253.0 200.0 31.9 338.8 29,588.1 
%of Total 20.7 14.8 18.3 7.7 0.9 13.5 16.5 4.8 0.9 0.7 0.1 1.1 100.0 



• LN G c o sts  inc lude al l ne c e s s ary faciliti e s  from the inl et 
side o f  the lique faction p l ant to  the out l et side o f  the 
re gasification p l ant . This is b as e d  on the a s s umption th at 
U . S .  capital wi l l  b e  required even though the p l ant s are 
on fo reign s oi l  and partia l  fo reign owne r s hip and cont ro l  
wil l  b e  invo l ve d .  

• L o c ation , b y  stat e s , o f  proj e ct e d  c o a l  SNG  p l ant s was  fur ­
nis h e d  by  the Co al Tas k  Group . Costs  o f  pipe lines from 
the s e  p l ants to the neare st maj o r  pip e line netwo rk are in ­
c l ude d ,  as  are pipe line s  from liqui d  SNG  p l ant s to exi sting 
netwo rks . An ave rage l ength o f  SO mil e s  for e a ch such 
connection was as s ume d in this cas e ·sin c e  many p ropo s e d  
p l ant s are not de finit e ly l o c at e d  at thi s  time . 

• An ave rage l ength o f  1 0 0  mi l e s  was as s ume d f o r  pip e line 
c onne ctions from LN G re gasifi c ation faci liti e s  to exi sting 
pip e lin e netwo rks . 

T ransport ation to U . S .  and Canadian market s o f  the gas  vo l ume s 
proj ect e d  to b e  avai l ab l e  in C as e  I I  from Al a s k a  and from C anadian 
Frontie r areas wil l  require the construction o f  the e quival ent o f  
s ome 1 0 , 0 0 0  mil e s  o f  4 8 -inch pipe line b y  19 8 4 . The faciliti e s  and 
c o sts  deve l op e d  we re a l l o cat e d  to the Unite d  St at e s  and C anada on 
a vo l umetri c  b as e s . App roximat e l y  7 5  p e rcent o f  thi s  c ap acity wil l  
b e  requi re d  for p ro j e ct e d  U . S .  market s . At l e a st 1 0  mi l lion tons 
of stee l  pip e and fitting s  wi l l  be re qui re d  in si z e s  for which there 
are no p r e s ent l y  existing manufacturing faci liti e s  in the Unit e d  
Stat e s  o r  C anada . Since  actual construction cannot b e  reas onab l y  
exp e ct e d  to start b e fo re 19 7 6 , al l o f  this c ap a city wil l  have to  
b e  c onstruct e d  in l e s s than 10  years . The accomp li s hment o f  s uch 
a pro gram wil l  b e  ext reme ly dif ficult . Mo reove r ,  c apit a l  require ­
ments for this transpo rt ation are e stimat e d  at app ro ximat e l y  $ 1 5 
bil lion , 8 0  to 8 5  p e rcent o f  which wil l  b e  inve ste d  in C anada . 

Detai l s  o f  the capit al  requirements  we re deve l op e d  in thr e e  
s ep arate group s  a s  indicat e d  in T ab l e  1 .  The s e  a re - -

• Pip e line s  and underground storage 

• LN G faciliti e s  

• L P G  pip e line s  and facilities . 
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Chap t e r  One 

P I PE L I NES  AND UNDE RGROUND STORAGE 

B e fo re any cap i t al  c o s t s  for t rans p o r t a t i on faci l i t i e s  cou l d  
b e  calculate d ,  the vo l ume o f  g as to b e  t rans p o r t e d  f o r  e ach year 
through 1 9 8 5  had t o  b e  proj e c t e d . Furthe rmore , the o r i g in , de s t in a ­
t i on and mo de o f  tran s p o r t a t i on h a d  to b e  e s t imate d .  F i gure s on 
future gas supp ly and future gas requi rement s  were p rovi de d  by the 
Gas Supply and Gas Demand Task Group s . The s e  f i gure s always indi ­
cated mark e t e d  vo l ume s o f  gas , excl uding f i e l d  us e ,  as t h i s  i s  the 
only g as whi ch n e e ds to b e  t ranspo rte d .  T ab le 2 (pp . 6 - 8 ) is  a 
s ummary o f  the gas s upply and requi rement s v o l ume s , c a l cu l a t e d  t o  
b e  t rans p o rt e d , whi ch w e r e  us ed  to e s t imate t h e  t r ans p o r t at ion 
fac i l i ti e s  requi red . 

Expendi ture s fo r gas pipe l ines were deve l op e d  by thre e s t ep s : 

( 1 )  De t e rminat ion o f  a g as demand/ s upp l y  re l at i on s h ip fo r e ach 
des i gnated di s t r i c t  of the P e t r o l eum Admini s t ration f o r  
De fens e ( PAD) and fo r the t o t al Un i t e d  S t at e s . ( T ab l e  2 
s hows thi s  rela t i onship for the t o t a l  U . S . )  The s e  demand/ 
s upp ly re l a t i onships  were u s e d  to al l o c ate t o t a l  gas s up ­
p l i es , p ropo r t i onate ly , among PAD d i s t r i c ts . The s e  a l l o­
c a t i ons were th en us ed  to de t e rmine the amount s  o f  new 
faci l i t i e s  requi red to trans p o r t  avai l ab l e s upp l i e s , b o t h  
wi thin and b e twe en PAD dis t r i c t s . 

( 2 )  Deve l opmen t o f  h i s t o ri c a l  uni t c o s t s  in do l l ars p e r  annual 
b i l l i on cub i c  fe e t  ( B CF)  . 

( 3 ) App l i cat ion o f  un i t  co s t s t o  vo l ume s de t e rmined unde r ( 1 ) . 

H i s t o r i c a l  uni t  c o s t s  were deve loped from the Fe de ral Power 
Commi s s ion ( FP C )  Form- 2 rep o r t s  of 35 maj o r  p ip e l ine comp an i e s  fo r 
th e 1 9 6 6 - 1 9 70 p e r io d ,  updat e d  to 1 9 70 by the us e o f  h i s t o r i c al e s c a ­
l at ion fac t o rs . The s e  h i s to r i cal c o s t fac t o rs w e r e  deve l o p e d  o n  a 
regional b as i s  and d i r e c t l y  co rre l a t e d  to PAD d i s t r i c t s . The c o s t  
factors accoun t  f o r  al l cap i tal  requi rement s  fo r the p ip e l ine s , in ­
cluding tes ting and rep l acement cos t s  for comp l i ance  w i th new federal 
regula t i ons and normal con s t ruc t i on and rep l acement cos t s , as w e l l  
as co s t s o f  expans ion fac i l i t i e s . 

Unde rground s to rage co s t s  were c a l cu l a t e d  by app lying a s to rage 
co s t  fac t o r  to e s t imated incre as es  in s to rage us e .  The s t orage cos t 
factor was deve lop e d  by divi ding h i s t o r i c  incre as e s  in s to rage cos t s  
b y  co rre sponding inc reas e s  i n  s t orage u s e , g iving a c o s t in  do l l ars 
per mi l l i on cub i c  fe e t  (MMCF) . 
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P r o j e c t e d  incre as e s  i n  s to rage u s e , t o t al gas  i n j e c t ed annual ly , 
we re c al cu l ated us ing a l inear p ro j e c t i on b as e d  on h i s t o r i c a l  p a t ­
t e rns from 1 9 5 5  t o  1 9 70 .  

A comput e r  mode l was s e t  up wh i ch app l i e d h i s t o r i c a l  uni t  cos t 
p e r  uni t o f  vo l ume t o  volumes cal cul a t e d  to b e  t rans p o r t e d  b e twe en 
PAD d i s t r i c ts and w i thin PAD d i s t r i c t s . Th i s  mode l a l s o  app l i ed 
s im i l ar uni t  c o s t s  to vo lume s o f  new gas t o  b e  conne c t e d  t o  ex i s t ing 
p ip e l in e  ne tworks in the form of gathering fac i l i t i e s  and to unde r ­
ground s to rage volume s . Sep arate c omputat i ons we re  made fo r the 
co s t  of conn e c t i n g  new gas s upp l i es from Al aska , C anada , LNG regas ­
i fi cat i on p l an t s  and from nuc l e ar s t imul at i on p r o j e c t s . Other s ep ­
arate comput at i ons were made fo r the cos t o f  c onne c t ing p ro j e c t e d  
s yn g as and c o al g as i fi cat i on fac i l i t i e s . 

App endi x D i s  the rep ort o f  the Task  Group s howing de t ai l s  o f  
cal cul a t i ons an d methodo l o gy . 

TABLE 2 
TOTAL U.S. NATURAL ANO SYNTHETIC GAS REQUIREMENTS VERSUS GAS SUPPLY-CASE I* 

1971 1975 

TCF BTU x 1015 TCF BTU x 1015 

Gas Supply 

Conventional Domestic 19.97 20.61 21.74 22.44 

Alaska North Slope 0 0 0 0 

Canadian Imports 0.90 0.93 1.00 1.03 

Mexican Imports 0.05 0.05 0.05 0.05 

Total Natural 20.92 21.59 22.79 23.52 

LNG Imports t 0 0 0.24 0.26 

Coal Gasification 0 0 0 0 

Liquid Gasification 0 0 0.64 0.64 

Total Syngas 0 0 0.64 0.64 

Nuclear Stimulation 0 0 0.01 0.01 

Grand Total-Gas Supply 20.92 21.59 23.68 24.43 

Requirements :j: 20.27 25.56 

(Shortage) or Surplus 1.32 (1.13) 

• Conversion factors: All Natural Gas 1,032 BTU/cu.ft. 

LNG Imports 1,100 BTU/cu.ft. 

Coal Syngas 925 BTU/cu.ft. 

Liquid Syngas 1,000 BTU/cu. ft. 

t These figures include gas from South Alaska. 

:j: From Gas Demand Task Group. 
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1980 1985 

TCF BTU x 1015 TCF BTU x 1015 

22.34 23.05 24.17 24.94 

1.30 1.34 3.00 3.10 

1.60 1.65 2.70 2.79 

0 0 0 0 

25.24 26.04 29.87 30.83 

2.28 2.51 4.11 4.52 

0.56 0.52 2.48 2.29 

1.32 1.32 1.32 1.32 

1.88 1.84 3.80 3.61 

0.19 0.20 1.20 1.24 

29.59 30.59 38.98 40.20 

30.89 36.99 

(0.30) 3.21 

These figures do not include gas consumed in 
production and distribution as this report is pri-
marily concerned with logistics. Consequently, 
these figures will not coincide in all respects 
with those in Chapter Four of U.S. Energy Out-
look: 



TABLE 2 (Cont'd.) 

TOTAL U.S. NATURA L A ND SY NTHETI C GA S REQUIREME N T S  VERSUS GA S SUPPLY-CASE II* 

1971 1975 1980 1985 

T CF BTU x 1015 T CF BTUx1015 T CF B TU X 1015 T CF B TU X 1015 

Gas Supply 

Conventional Domestic 19.97 20.61 21.55 22.24 20.99 21.66 21.16 21.84 
Alaska North Slope 0 0 0 0 1.20 1.24 2.40 2.48 
Canadian Imports 0.90 0.93 1.00 1.03 1.60 1.65 2.70 2.79 
Mexican Imports 0.05 0.05 0.05 0.05 0 0 0 0 

Total Natu ral 20.92 21.59 22.60 23.32 23.79 24.55 26.26 27.11 

LNG I mportst 0 0 0.24 0.26 2.28 2.51 4.11 4.52 

Coal Gasification 0 0 0 0 0.36 0.33 1.31 1.21 
Liquid Gasification 0 0 0.64 0.64 1.32 1.32 1.32 1.32 

Total S yngas 0 0 0.64 0.64 1.68 1.65 2.63 2.53 

Nuclear Stimulation 0 0 0 0 0.09 0.09 0.73 0.75 

Grand Total-Gas Su pp ly 20.92 21.59 23.48 24.22 27.84 28.80 33.73 34.91 

Requirements:t 20.27 25.56 30.89 36.99 

(Shortage) or Surplus 1.32 (1.34) (2.09) (2.08) 

TOTA L U. S. NA TURAL A ND SY N THE TI C GAS REQUIREME N T S  VERSU S GAS SUPP LY- CA SE Ill* 

Gas Supply 

Conventional Domestic 19.97 20.61 20.17 20.82 17.60 18.16 16.11 16.63 
Alaska North Slope 0 0 0 0 1.00 1.03 2.00 2.06 
Canadian Imports 0.90 0.93 1.00 1.03 1.60 1.65 2.70 2.79 
Mexican Imports 0.05 0.05 0.05 0.05 0 0 0 0 

Total Natural 20.92 21.59 21.22 21.90 20.20 20.84 20.81 21.48 

L NG Imports t 0 0 0.24 0.26 2.28 2.51 4.11 4.52 

Coal Gasification 0 0 0 0 0.36 0.33 1.31 1.21 
Liquid Gasification 0 0 0.64 0.64 1.32 1.32 1.32 1.32 

Total Syngas 0 0 0.64 0.64 1.68 1.65 2.63 2.53 

Nuclear Stimulation 0 0 0 0 0.09 0.09 0.73 0.75 

Grand Total-Gas Supply 20.92 21.59 22.10 22.80 24.25 25.09 28.28 29.28 

Requirements:t 20.27 25.56 30.89 36.99 

(S hortage ) or Surplus 1.32 (2.76) (5.80) (7.71) 

• Conversion factors: All Natural Gas 1,032 BTU/cu.ft. These figures do not include gas consumed in 
LNG Imports 1,100 BTU/cu.ft. production and distribution as this report is pri· 
Coal Syngas 925 BTU/cu. h. marily concerned with logistics. C onsequently, 
Liquid Syngas 1,000 BTU/cu.ft. these figures will not coincide in all respects 

with those in Chapter Four of U.S. Energy Out· 

t These figures include gas from South Alaska. look: 

+ From Gas Demand Task Group. 
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TABLE 2 (Cont'd.) 
TOTAL U.S. NATURAL AND SYNTHETIC GAS REQUIREMENTS VERSUS GAS SUPPLY-CASE IV* 

1971 1975 1980 1985 

TCF BTU x 1015 TCF BTU x 1015 TCF BTU x 1015 TCF BTU x 1015 

Gas Supply 

Conventional Domestic 19.97 20.61 19.86 20.50 15.81 16.32 12.13 12.52 
Alaska North Slope 0 0 0 0 0 0 1.20 1.24 
Canadian Imports 0.90 0.93 1.00 1.03 1.60 1.65 2.70 2.79 
Mexican Imports 0.05 0.05 0.05 0.05 0 0 0 0 

Total Natural 20.92 21.59 20.91 21.58 17.41 17.97 16.03 16.55 

LNG lmportst 0 0 0.24 0.26 2.28 2.51 4.11 4.52 

Co:�l Gasification 0 0 0 0 0.18 0.17 0.54 0.50 
liquid Gasification 0 0 0.64 0.64 1.32 1.32 1.32 1.32 

Total Syngas 0 0 0.64 0.64 1.50 1.49 1.86 1.82 

Nuclear Stimulation 0 0 0 0 0 0 0 0 

Grand Total-Gas Supply 20.92 21.59 21.79 22.48 21.19 21.97 22.00 22.89 

Requirements:l= 20.27 25.56 30.89 36.99 

(Shortage) or Surplus 1.32 (3.08) (8.92) (14.10) 

• Conversion factors: All Natural Gas 1,032 BTU/cu.ft. These figures do not include gas consumed in 
LNG Imports 1,100 BTU/cu.ft. production and distribution as this report is pri-
Coal Syngas 925 BTU/cu.ft. marily concerned with logistics. Consequently, 
Liquid Syngas 1,000 BTU/cu.ft. these figures will not coincide in all respects 

with those in Chapter Four of U.S. Energy Out-
t These figures include gas from South Alaska. look: 
:1: From Gas Demand Task Group. 
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Chap t e r  Two 

L I QUE FI E D  NATURAL GAS FAC I L I T I ES 

Whi l e  l i que fact ion p l ant t e chno l o gy i s  f a i r l y  we l l  e s t ab l i s h e d  
and co s ts are re asonab ly we l l  known , ne i th e r  t h e  t e chno l o gy o f  s hip 
cons t ruct i on nor the co s t s are r e a l l y  e s t ab l i s h e d  at  th i s  t i me . At 
l e as t  four di ffe rent cont ainment sys tems are p re s en t l y  unde r con­
s t ruct i on o r  contemp l at e d , and th e max imum e conomi c s i z e i s  more 
dependent on port re s t ri c t i ons , de l ive red annual  vo l ume s and s h ip ­
ping dis tance than on t e chno l o gy . 

Co s t s h ave s kyro cke t e d  s ince the cons t ruc t i o n  o f  s uch s h ip s  as 
the Me tha n e  Progre s s  and the Me tha n e  Pri n c e s s ,  and even s in c e  the 
cons t ruc t i on o f  the A rc ti c To k y o  and Po l a r  A l as k a. For  the s e  r e a ­
s ons the co s t s o f  b oth s h i p s  and p o r t  fac i l i t i e s  are h i gh l y  s p e c ­
ul ative , even wi thout cons i de ring the e ffe c t s  o f  p ro b ab l e infl a t i on . 
Wi th the s e  things in mind , the co s ts o f  LNG faci l i t i e s  as s hown in 
Tab l e  3 we re deve l op e d  as fol l ows : 

• Ship Co s t s 

( 1 )  Us ing B r i t i s h  P e t r o l e um's S a i l ing Di s t ance  Manual , the 
round t r ip nau t i cal mi l e ag e  for e ach of the c a s e s  c o n ­
c e rne d was ob taine d .  Sh ips s ai l ing  s �e e d  was as s ume d 
to ave rage 20 kno t s . Three days for l oading and un­
l o ading p l us one day we ath e r  de l ay were a l l owe d for 
e ach voyage . 

( 2 ) Ships we re s i z e d  to provi de for l o ad i ng s uffi c i en t  l i q ­
u i d  t o  mee t  the requ i re d  d e l ive ry p lus the ne c e s s ary 
b oi l - o f f  and return voyage co o l - down l i qu i d  o f  0 . 2 5 
p e rc e nt p e r  day . The maximum s i z e d  ve s s e l  was  l imi t e d  
t o  1 60 , 000  cub i c  me t e rs o r  app rox imat e l y  1 mi l l i on b ar ­
re l s . Maximum l o ade d  c ap ac i ty was 9 8  p e rcent  o f  t o t al 
vo lume p e r  U . S .  Coas t Guard requ i remen t s . 

( 3 ) Ve s s e l  ava i l ab i l i ty was 3 4 5  days p e r  year , b as e d  upon 
20 days annual docking and s urvey t ime . 

( 4 )  Ship c o s t s  are b as e d  upon pub l i s he d  data , from actual 
cos t s  of ve s s e l s  in s e rv i c e  and from tentat ive b i ds 
for prop o s e d  p r o j e c t s . 

( 5 )  To the exten t reas onab ly po s s ib l e , i t  was as s ume d that 
advantage wou l d  be taken of max imum s i z e d  s h i p s , but 
ships  are to be de dicated  t o  a s p e c i f i c  p r o j e c t . 

• L i que faction P l ant Co s t s 

L i quefac t i on p l an t  co s t s  are b as e d  upon the mo du l ar concept , 
wi th 1 50 mi l l i on cub i c feet p e r  day us e d  as  the mo s t  
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e f ficient si ze d  module . Co s t s were deve l ope d  fo r four di f­
feren t cap ac i ty p l ants  and a c o s t curve o b t ained . P l ant 
c o s t s  fo r e ach were taken from this curve b ased on l ique fac ­
t i on to mee t de live r ies p l us b oi l-o ff and c o o l - d own require ­
men ts  f o r  the LNG t ankers . 

• Unl o ading Terminal s and Regas i fi ca t ion P l an t s  

TABLE 3 
LNG CAPITAL REQUIREMENTS FOR LIQUEFACTION, TRANSPORTATION AND REGASIFICATION-ALL CASES 

(Millions of Constant 1970 Dollars) 

Round Capital Requirements Millions Dollars 

Voyage Route Trip 
Quantity Nautical Ships Liquefaction Unloading Total 

Period Source - Delivery Point BCF/Day Miles Required Ships* Plant Terminal Capital 

Last Half 
1975 Algeria - Cove Point .350 7,300 3 150 131 49 230 

Total by End of 1975 .350 3 150 131 49 230 

Additional 

1976- Algeria - Cove Point .300 7,300 2 117 120 54 291 
1980 - Savannah .500 7,900 4 220 175 56 451 

- Delaware River .900 7,200 6 349 291 66 706 
- New York .300 6,900 2 114 120 53 287 

Nigeria - Delaware River .650 9,800 6 337 222 60 619 
- New York .200 9,700 2 106 91 46 243 
- Chesapeake Bay .350 9,800 3 176 131 56 363 
- Boston .300 9,500 3 158 120 50 328 

Venezuela - Delaware River .500 3,900 2 118 175 59 352 
- Lake Charles .500 3,800 2 116 175 59 350 

Trinidad - Lake Charles .300 3,800 2 85 120 43 248 
Alaska - Portland .300 2,800 2 106 120 40 266 
Ecuador - Los Angeles .500 6,500 3 117 175 59 411 

Total Additional 1976-1980 5.600 39 2,179 2,035 701 4,915 

Additional 
1981- Algeria - New York .500 6,900 3 183 175 61 419 

1985 - Delaware River .250 7,200 2 104 104 48 256 

- Chesapeake Bay .500 7,300 4 211 175 55 441 
- Boston .250 6,600 2 100 104 46 250 
- Savannah .250 7,900 2 110 104 50 264 

Nigeria - New York .500 9,700 4 245 175 61 481 

- Delaware River .500 9,800 4 248 175 61 484 

- Chesapeake Bay .250 9,800 2 124 104 55 283 
- Boston .250 9,500 2 121 104 54 279 
- Savannah .250 9,900 2 124 104 55 283 

Pacific - San Francisco .500 13,200 6 341 180 58 579 
- Los Angeles 1.000 13,000 11 659 329 68 1,056 

Total Additional 1981·1985 5.000 44 2,570 1,833 672 5,075 
* Based on foreign yard costs. U.S. cost� approximately 40 percent higher. 
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( 1) The cos t o f  th es e p l ants vary even for  the s ame de­
l ive red qu ant i t i e s  to vario us ports due to the d i ffer­
enc e in s t orage capa c i ty c a l c u l a t e d  for  each c as e . 

( 2 ) S t o rage require d was as sume d t o  b e  equival ent to the 
cap a c i ty of two s h ip l o ads . Unde r th i s  sys tem , the 
s t o rage under  al l cas es  var i e s  from 9 0 0  thous and b ar ­
re l s  t o  2 mi l lion b arre l s , using an as s ume d c o s t  o f  
$15 p e r  b arre l . 

Tab l e  3 summari z e s  the b as i c  data and cal c u l at i ons us ed  t o  
ob tain the cap i t al requ i rements shown i n  Co l umns 6 ,  7 and 8 o f  T ab l e  
1 for LNG fac i l i t i e s . 

Appendix F shows the reas oning and de t ai l ed c a l cu l a tions b ack 
of the figure s in Tab l e 3 . 

1 1  



Chap t e r  Thre e 

L I QUE F I E D  PETROLEUM GAS FAC I L I T I ES 

L i que fi e d  Pe t ro l eum Gas s upp l i e s  from c onvent i onal s ourc e s  in 
the l ower 4 8  s t at e s  are p roj e c t e d  to increas e s l i gh t l y  through 1 9 7 5  
and de c re as e  the re a ft e r . Howeve r ,  s ub s t ant i al i nc re as e s  are p ro ­
j ec t e d  from - -

• LPG i n  p ip e l ine s uspens ion wi th natural g as f ro m  A l a s k a's 
No rth S l ope and in  Canadian g as imp o r t s  

• LPG p i p e l ine imp o r t s  from Canada 

TABLE 4 
TOTAL U.S. LPG REQUIREMENTS VERSUS LPG SUPPL V-CASE I* 

1971 1975 1980 1985 

MMB BT U X 1012 MMB BTU X 1012 MMB BT U X 1012 MMB BTU X 1012 

LPG Supplies 
Conventional Domestic 

From Non-Associated 
and Associated· 
Dissolved Gas 389.90 1,555.70 331.70 1,323.48 341.80 1,363.78 359.50 1,434.41 

From Refineries 122.64 489.33 147.83 589.84 178.49 712.18 206.96 825.77 

Total Conventional 512.54 2,045.03 479.53 1,913.32 520.29 2,075.96 566.46 2,26 0.18 

Imports 
liquid Pipelines 20.00 79.80 27.25 108.73 34.75 138.65 44.00 175.56 
Suspension in Gas 

Pipelines 0 0 0 0 51.00 203.49 100.80 402.19 
Ships and Barges 0.90 3.59 12.50 49.88 71.00 283.29 110.00 438.90 

Total Imports 20.90 83 .39 39.75 158.61 156.75 625.43 254.80 1,016.65 

Total LPG Supplies 533.44 2,128.42 519.28 2,071.93 677.04 2,701.39 821.26 3 ,276.83 

Requirementst 
For Syngas Plants 0 0 40.95 163.39 61.43 245.11 61.43 245.11 
For Chemical Plants 155.39 620.01 201.25 802.99 256.39 1,023.00 299.75 1,196.00 
For Other Uses 268.17 1,070.00 300.00 1,197.00 336.09 1,341.00 371.68 1,483.00 

Total Requirements 423.56 1,690.01 542.20 2,163.38 653.91 2,609.11 732.86 2,924.11 

(Shortage) or Oversupply 109.88 438.41 (22.92) (91.45) 23.13 92.28 88.40 352.72 

• Conversion factors: 95,000 BTU/gal. 

3,990,000 BTU/bbl. 

t From Gas Demand Task Group. These figures do not include LPG for motor gasoline at refineries and at chemical plants. 
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TABLE 4 (Cont'd.) 
TOTAL U.S. LPG REQUIREMENTS VERSUS LPG SUPPLY-CASE II* 

1971 1975 1980 1985 

MMB BTU X 1012 MMB BTU X 1012 MMB BTU x 1012 MMB BTU x 1012 

LPG Supplies 

Conventional Domestic 
From Non-Associated 

and Associated-
Dissolved Gas 389.90 1,555.70 329.20 1,313.51 323.60 1,291.16 317.60 1,267.22 

From Refineries 122.64 489.33 147.83 589.84 178.49 712.18 206.96 825.77 

Total Conventional 512.54 2,045.03 477.03 1,903.35 502.09 2,003.34 524.56 2,092.99 

Imports 
Liquid Pipelines 20.00 79.80 27.25 108.73 34.75 138.65 44.00 175.56 
Suspension in Gas 

Pipelines 0 0 0 0 51.00 203.49 93.60 373.46 
Ships and Barges 0.90 3.59 12.50 49.88 71.00 283.29 110.00 438.90 

Total Imports 20.90 83.39 39.75 158.61 156.75 625.43 247.60 987.92 

Total LPG Supplies 533.44 2,128.42 516.78 2,061.96 658.84 2,628.77 772.16 3,080.91 

Requirementst 
For Syngas Plants 0 0 40.95 163.39 61.43 245.11 61.43 245.11 
For Chemical Plants 155.39 620.00 201.25 803.00 256.39 1,023.00 299.75 1,196.00 
For Other .Uses 268.17 1,070.00 300.00 1,197.00 336.09 1,341.00 371.68 1,483.00 

Total Requirements 423.56 1,690.00 542.20 2,163.39 653.91 2,609.11 732.86 2,924.11 

(Shortage) or Oversupply 109.88 438.42 (25.42) (101.43) 4.93 19.66 39.30 156.80 

Conversion factors: 95,000 BTU/gal. 

3,990,000 BTU/bbl. 

t From Gas Demand Task Group. These figures do not include LPG fqr motor gasoline at refineries and at chemical plants. 

• LPG tank e r  imports from South Ame r i c a  and e l s ewhe re . 

T ab l e  4 (pp . 1 3 - 1 6 ) deta i l s  the s our c e s  and amount o f  th es e 
supp l i e s  as p roj ecte d by the Gas Supp ly , Oi l Supp l y  and O i l  Log i s t i c s  
Task  Group s , and the requ i rements p roj e cte d by the Gas Demand T a s k  
Group . Note that requ i rements proj e cte d by the G a s  Demand Tas k 
Group do not include LPG us e d  for motor gas ol ine at re fine r i e s  and 
chemi cal s . 

Hi stori c al fi gures were u s e d  to dete rmine vol umes  of LPG trans ­
porte d and the d i s tanc es  for e ach mode of  trans portation - - p ip e l ine s , 
ra i l  tank ca rs and tank trucks . 

Hi stori c al  unit cos ts of LPG p ip e l ines , tank cars  and tank 
trucks were then app l i e d  to the s e  volume s.  The cos t of rep l acement 
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TABLE 4 (Cont'd.) 

TOTAL U.S. LPG REQUIREMENTS VERSUS LPG SUPPLY-CASE Ill* 

1971 1975 1980 1985 

MMB BTU X 1012 MMB BTU X 1012 MMB BTU X 1012 MMB BT.U X 1012 

LPG Supplies 
Conventional Domestic 

From Non-Associated 
and Associated· 

Dissolved Gas 389.90 1,555.70 311.80 1,244.08 276.60 1,103.63 245.60 979.94 
From Refineries 122.64 489.33 147.83 589.84 178.49 712.18 206.96 825.77 

Total Conventional 512.54 2,045.03 459.63 1,833.92 455.09 1,815.81 452.56 1,805.71 

Imports 
Liquid Pipelines 20.00 79.80 27.25 108.73 34.75 138.65 44.00 175.56 
Suspension in Gas 

Pipelines 0 0 0 0 46.20 184.34 81.60 325.58 
Ships and Barges 0 .90 3.59 12.50 49.88 71.00 283.29 110.00 438.90 

Total Im ports 20.90 83.39 39.75 158.61 151.95 606.28 235.60 940.04 

Total LPG Supplies 533.44 2,128.42 499.38 1,992.53 607.04 2,422.09 688.16 2,745.75 

Requirementst 
For Syngas Plants 0 0 40.95 163.39 61.43 245.11 61.43 245.11 
For Chemical Plants 155.39 620.00 201.25 803.00 256.39 1,023.00 299.75 1,196.00 
For Other Uses 268.17 1,070.00 300.00 1,197.00 336.09 1,341.00 371.68 1,483.00 

Total Requirements 423.56 1,690.00 542.20 2,163.39 653.91 2,609.11 732.86 2,924.11 

(Shortage) or Oversupply 109.88 438.42 (42.82) (170.86) (46.87) (187.02) (44.70) (178.36) 

• Conversion factors: 95,000 BTU/gal. 

3,990,000 BTU/bbl. 

t From Gas Demand Task Group, These figures do not include LPG for motor gasoline at refineries and at chemical plants. 

units p roj e cted to b e  nec e s s ary as indi cated by past exp e r i ence 
was adde d .  Also inc l ude d in thi s  s e ction are the p roj ecte d costs 
of tank trucks for the local transportation of LNG . Al l of the s e  
costs are s hown in Columns 9 through 12 o f  Tab l e  1 .  

App endix G s hows deta i l s  of data and c a l cu l ations u s ed to de -
rive the LPG costs s hown in Tab l e  1 and i s  divided into thr e e  s e ctions: 

• P ipeline , tank er and b arge fac i l iti e s  

• Tank truck fac i l iti e s  

• Rai l  tank car fac i l ities . 
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TABLE 4 (Cont'd.) 
TOTAL U.S. LPG REQUIREMENTS VERSUS LPG SUPPL V-CASE IV* 

1971 1975 1980 1985 

MMB BTU x 1012 MMB BTU x 1012 MMB BTU x 1012 MMB BTU X 1012 

LPG Supplies 

Conventional Domestic 

From Non-Associated 
and Associated-

Dissolved Gas 389.90 1,555.70 307.70 1,227.72 252.20 1,006.28 191.60 764.48 
From Refineries 122.64 489.33 147.83 589.84 178.49 712.18 206.96 825.77 

Total Conventional 512.54 2,045.03 455. 53 1,817.56 430.69 1,718.46 398.56 1,590.25 

Imports 
Liquid Pipelines 20.00 79.80 27.25 108.73 34.75 138.65 44.00 175.56 
Suspension in Gas 

Pipelines 0 0 0 0 19.80 79.00 57.60 229.82 
Ships and Barges 0.90 3.59 12.50 49.88 71.00 283.29 110.00 438.90 

Total Imports 20.90 83.39 39.75 158.61 125.55 500.94 211.60 844.28 

Total LPG Supplies 533.44 2,128.42 495.28 1,976.17 556.24 2,219.40 610.16 2,434.53 

Requirementst 

For Syngas Plants 0 0 40.95 163.39 61.43 245.11 61.43 245.11 
For Chemical Plants 155.39 620.00 201.25 803.00 256.39 1,023.00 299.75 1,196.00 
For Other Uses 268.17 1,070.00 300.00 1,197.00 336.09 1,341.00 371.68 1,483.00 

Total Requirements 423.56 1,690.00 542.20 2,163.39 653.91 2,609.11 732.86 2,924.11 

(Shortage) or Oversupply 109.88 438.42 (46.92) (187.22) (97.67) (389.71) (122.70) (489.58) 

• Conversion factors: 95,000 BTU/gal. 

3,990,000 BTU/bbl. 

t From Gas Demand Task Group. These figures do not include LPG for motor gasoline at refineries and at chemical pl ants. 
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SUMMARY 

PROJECT I ON O F  CAP I TAL REQU I REMENTS 
FOR GAS TRANSMI S S I ON FAC I L I T I ES 

The cap i tal  requ i rement s for g a s  transm i s s ion fac i l i t ies for 
the 1 9 7 1 - 1 9 8 5  per i o d  were proj ected us i ng the f o l l owing b road 
bas i c  as sump t i ons : 

• Any exp ans i on o f  inters tate p ipel i ne sys tems wou l d  fo l l ow 
h i s t o r i ca l  p a t terns as  far as market s s erved and l o c a t i on 
o f  fac i l i t ies . 

• Regardles s o f  any inter s tate exp an s ion , new fac i l i t ies 
wou l d  be requ i red to at tach new p r o duc t ion ,  to en l arge 
and mod i fy g ather ing sys tems for intras t ate fac i l i t ies 
and for s torage growth . 

• Fac i l i t ies wou l d  a l s o  be requi red for  nontrad i t i onal 
s ources - - to br ing gas  from the Ar c t i c  F ront ier areas of 
Al aska and Canada , to  connec t SNG p l an t s  ( l i q u i d  refo rm ­
ing ) and LNG vap o r i zat ion p l an t s  t o  ex i s t ing  tran s mi s s i on 
and d i s t r ibut ion networks and to connect c o a l  gas i f i c a t i on 
p l an t s  to ex i s t ing transmi s s i on netwo rks . 

'Us ing these b r o ad gui del ines , a s imp le computer mo del was 
developed to receive i nput from the Gas Demand and Gas Supp ly 
Tas k Group s , to  b a l ance s upp ly and demand us i ng a " fa i r  s hare" 
rat i o  and to compute t ransmi s s i on fac i l i ty cap i t a l  c o s t s  to handle 
the supp ly volumes ava i l ab le for each o f  the year s  1 9 7 1  through 
1 9 8 5 .  In add i t i on ,  fac i l i t ies and cap i t al  c o s t s  were devel oped 
to transp o rt tha t port ion o f  the Alas kan/ Cana d i an Ar c t i c  F ront ier 
gas des t ined for consump t i on in the Un i ted S t a tes . 

The supp ly and demand v o l umes for C a s es I ,  I I ,  I I I  and IV 
were ana ly zed u s i ng the computer mo del . The p r o j ec ted c ap i t a l  
requi rement s  are shown in Tab le 5 .  

Cap i tal  co s t s were devel oped by analy z ing the hi s to r i ca l  
c o s t s  o f  transport ing g a s  between PAD d i s t r i c t s  and then up dat ing 
these c o s t s  t o  a 1 9 7 0  b as e .  A h i s to r i ca l  co s t  ana ly s i s  was a l s o  used 
for product i on at t achment s  and for gather i n g  and s to rage f a c i l i ­
t ies . C o s t s  b a s ed on es t imated fac i l i ty requi rement s were devel ­
oped for LNG , SNG and coal  gas  a t t achmen t s , Arc t i c  p ipel i ne fac i l i ­
t ies and nuc lear s t imul a t ion a t t achments .  By app ly ing the cap i t al  
cost  fact o r s  to the inc remental  vo l umes , annua l c ap i t a l  c o s t s  were 
computed and then summed for the 5 - year per i o d s  cons i dered fo r 
present at ion . 
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Pe riod 

1 9 7 1 - 75 

1 9 76 - 8 0  

1 9 8 1 - 85 

Total 

TABLE 5 

S U M M A R Y  
PROJECTION OF 

CAPITAL RE QUIREMENTS FOR 
GAS TRANSMISSION FACILIT IE S  

( Millions o f  Dollar s >!' ) 

Case I C a s e  II C a s e  III 

$ 6 , 146 . 5 $ 5 , 894 . 9 $ 4 , 0 35 . 3 

1 6 , 0 0 7 . 1 1 3 , 406 . 9 1 0 , 702 . 1 

2 3 , 02 3 . 5 1 6 , 2 14 . 7 1 3 , 775 . 7 

$45 , 1 7 7.  1 $ 3 5 , 5 1 6 . 5 $ 2 8 , 5 1 3 . 1 

'�All figur e s  are in 1 9 70 constant dollar s .  

C a s e  IV 

$ 3 , 1 0 1 . 7 

5 , 0 75 . 1 

1 0 , 2 6 7 . 6 

$ 1 8 , 444 . 4 

The cap i t a l  co s t  p ro j ect i ons app ear r e a s onab l e  when compared 
to hi s to r ica l p a t t erns , cons ider ing the var i a t i on s  in vo l ume 
proj ect ions . I t  i s  not  unreas onab l e  t o  exp ect the g a s  f l ow p a t ­
t erns for i n t e r s ta t e  and i n tra s ta t e  gas  movement s t o  co nt inue in  
the  s ame h i s t o r ical p a t t e rn . New faci l i t i e s  and p a t t e rn s  can b e  
expecte d  for SNG , LNG , c o a l  gas i f i cat i on and , t o  s ome extenL , 
nuc l e ar s t imu l a t ion gas . 

The co s t s  to t rans p o r t  the A l a s kan/ Canadian Arct ic g a s  t o  
ex i s t ing p ip e l ine n e tworks i n  the l ower 4 8  s t a t e s  are  inc luded in 
the s tudy . Only the c o s t s  o f  fac i l i t i e s  requ i r e d  to t rans p o r t  gas  
fo r con s ump t ion in the Un i t ed States  are include d .  Con s i derab l y  
mo re  gas  i s  e s t imat e d  to b e  produce d in the Canadi an Arct ic than 
i s  imp o r t e d  to the Un i t e d  S t a t e s . I t  was as s umed that the f inanc ­
ing for the faci l i t i e s  to transport g a s  t o  the Un i t e d  S t at e s  wou l d  
a l s o  b e  accomp l i s he d  i n  thi s country . 

The U . S .  p o r t i on o f  the Alas kan/ Canadian faci l i t i e s  rang e s  
from two equiva l en t  4 8 - inch diame t e r , 2 , 5 0 0 -m i l e  l ong p ip e l ines  in 
Ca s e  IV to four equival ent 4 8 - inch d i ame t e r , 2 , 5 0 0 -mi l e  p ip e l ines 
in Cas e I .  Add i t i onal gas  ha s b e en schedu l e d  from the Canadian 
Arctic fo r consump t ion in Canada , but no faci l i t i e s  o r  co s t s  have 
been p rov ided t o  t ransport  the s e  vo lume s . Al l A l a s kan/ Canadian 
faci l i t i e s  are s chedu l e d  to b e  cons truct e d  in the 1 0 - ye a r  p e r i o d  
from 1 9 7 5  thr ough 1 9 8 5 .  The co s t s  o f  the Arct ic faci l i t i e s  range 
from a high o f  $ 1 7 . 8 b i l l i on for Cas e I t o  a l ow o f  $ 9 . 8  b i l l ion 
for Cas e IV . The ab i l i ty of the Un i t e d  S t a t e s  and Canada to f i ­
nance and con s t ruct the Arct ic faci l i t i e s  may b e  s tr a ined when 
con s i dering the fo l l owing : 
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• The fac i l i t i e s  mus t  b e  cons tructed  in s ome o f  the mo s t  d i f ­
f i cu l t  envi ronment i n  the wor l d .  

• The regu l a t o ry and e c o l o g i c a l  requi remen t s  w i l l  b e  more 
s t r i c t  than for any o ther area . 

• In addi t i on t o  the g a s  l ines , o i l  p ip e l ine s mus t  a l s o  b e  
con s t ruc t ed from the Arct i c  dur i ng t h e  s ame t i me p e r i o d . 

• Gas trans mi s s i on fac i l i t i e s  ranging i n  co s t  from $ 9  t o  
$ 2 7  b i l l i on mus t b e  cons tructed i n  the Un i t ed S ta t e s  
dur ing th i s  s ame t ime . 

• As a c omp ar i s on , the total  co s t s for al l t ransmi s s i on , 
s t o rage and pro duc t ion fac i l i t i e s  fo r the p r i o r  1 5 - y e ar 
p e r i o d  ( 1 9 5 6 - 1 9 7 0 )  were b e tween $ 1 5  and $ 1 6 b i l l i on . 

Other than the c oncern expre s s e d for the Arc t i c  fac i l i ty re ­
qui rement s ,  the co s t s pro j ected  app ear r e a s onab l e . 

Al l c o s t s  p r e s ented are in 1 9 7 0  cons tant do l l ars . As s uming 
an infl at i on r a t e  o f  3 p e rcent p e r  year and the p a t t e rn o f  expend­
itur e s  as shown in Tab l e  5 ,  the total  current do l l a r s  wou l d  b e  3 0  
to 4 0  percent l arge r .  

DI SCUS S I ON 

The one b a s i c  a s s ump t i on inherent in a l l  c a s e s  ana l y z ed  i s  
that the g a s  s upp ly w i l l  b e  ava i l ab l e  as p ro j e c t e d  by the Supp ly 
Group and that the demand , as  proj ec ted by the Demand Group , w i l l  
b e  greater than o r  equal t o  the s upp ly . The b a s i s  fo r a l l  co s t  
e s t ima t e s  i s  h i s tor i c al  c o s t s  e s c a l a t e d  t o  1 9 7 0  c ons tant do l l ars . 

To proj e c t  future cap i t � l  co s t s  for g a s  t ransmi s s ion 
fac i l i t i e s , one  b a s i c  me tho d was  deve l op e d  that  c o u l d  b e  app l i e d  
t o  a l l  c a s e s . The me thodo l o gy u s e d  i s  de s c r i b e d  i n  a l a t e r  s e c ­
t i on ( s e e  p . 3 6  ) .  A s  ment i oned , a s imp l e  comput e r  mod e l  was 
prog rammed us ing the methodo l o gy as  the s p e c i f i c a t i on . The pro ­
gram made a l l  o f  the c a l culat ions except for the Arc t i c  fac i l i t i e s . 

The gas s upp ly for e ach year from 1 9 7 0  through 1 9 8 5  and new 
dome s t i c  produc t i on for e ach year are requ i red  a s  input to the 
mode l . The gas demand was proj e c t e d  by the Demand Group for the 
years 1 9 7 0 , 1 9 7 5 , 1 9 8 0  and 1 9 8 5 .  The mode l n e e ds the deman d  for 
each year . Therefor e , the demand for each of the int erme d i a t e  
years was ob ta ined b y  a l inear interpo l a t i on . Co s t  fac t o r s  were 
comput ed for each ind i v i dua l component and put into  the pro gram . 
The prog ram comput e s  a g a s  b a l ance for each PAD di s t r i c t  for e ach 
year . The co s t s requ i r e d  to t ransport  the exp ans i on g a s  are com ­
put ed us ing the cap i tal  c o s t  fac to rs . The co s t s  for e ach PAD 
d i s t r i c t  are summed to ob t a in a na ti ona l t o t a l  for e ach year . The 
year ly t o t a l s  are s umme d by 5 - year increment s to ob t a in t o t a l  ex ­
pend i tures for the p e r i o d s  1 9 7 5 , 1 9 8 0  and 1 9 8 5 . 
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The only c o s t  c omput a t i ons no t done by the c omputer were 
tho s e  for t he Al a s kan/ Canad ian Arc t i c  fac i l i t ies . These were done 
separately a s  s hown in Exhib i t  I ,  p age 7 3 , and only the t o t a l  annual 
c o s t s  were used in the c omputer . 

The c o s t s  devel oped by the model were rev iewed on an annual 
and on a 5 - year per iod  b as i s , and a l l  appear rea s onab le in rel a ­
t i on t o  the gas  supp ly . The ind ividua l PAD d i s t r i c t  gas  b a l ances 
and c o s t s  are not p resen ted in thi s rep o r t . The nat i onal  t o t a l s 
represent a bet ter proj ect i on , and many o f  the fac t o r s  used in the 
program are b a sed on nat iona l t o ta l s  and only put in on a PAD d i s ­
t r i c t  b as i s  for p r o cedural  rea s ons . The gas b a l an ces and co s t  
proj ec t ions for Cases I ,  I I , I I I  and I V  are s hown i n  the f o l l owing 
Tab les 6 through 1 4 . 

METHODOLOGY 

In o r der to ana ly ze future gas movement in the Uni ted S t a tes , 
a metho do l o gy was devel oped whi ch takes into account h i s t o r i c a l  
gas  f l ow p at terns , provides for future changes and p rovi des a 
means for hand l ing l arge quan t i t ies o f  nont ra d 1 t ional gas  sup p l ies . 
The methodo l ogy devel oped represents a l o g i c a l  p ro cedure to account 
fo r a l l  gas  movements  within the Un i ted S tates . 

The metho do l o gy was used as the spec i fi c at i o n  for the com­
puter model whi ch p r o j ec ted future c o s t s  fo r al l c a s es . A 
des c r ip t i on o f  the c omputer p rog ram in inc l uded in Exhib i t  I I , 
page 1 0 5 .  

I nput Requ irements  

Gas Demand 

The gas demand f i gures obt ained from the Demand Task Group 
are s h own in  Tab le 1 5 .  These figures are c a l cu l ated on a BTU 
bas i s  and include " f iel d us e . " The fiel d use requiremen t s , as  
ind i cated by the Demand Task Group , were deduc ted from the t o t al s . 
These revi sed f i gures are shown in Tab le 1 6 . Annua l  demand 
fi gures for the yea r s  1 9 7 1 through 1 9 8 5  were l inearly interp o l a ted 
us ing 1 9 7 0 , 1 9 7 5 , 1 9 8 0  and 1 9 8 5  as base years . B a s ed on the Sup ­
p ly T a s k  Group ' s  s t andard conver s i on o f  1 , 0 3 2  BTU ' s  per cub i c 
foo t , a l l o f  the demand f igures were c onverted t o  an "as  metered" 
b as i s  as  s hown in  T ab le 1 7 . 

I t  was neces s ary t o  el iminate field use from t he demand 
figures s ince the res u l t an t  demand number s were to be used in 
devel op ing a " f a i r  s hare" ratio  for each PAD d i s t r i c t .  F iel d use 
gas i s  not trans ported out of the area where it i s  pro duced and 
� houl d  not be inc luded in any t ransmi s s i on ca l cu l a t ion . 
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National Total s 

Dome stic Production 
Region 2 

3 
4 
5 
6 
7 

8 & 9 
1 0  
1 1  
2A 
6A 

l lA 

Sub - Total 

Pipeline Import s 
Alaska Region IN 
Canadian Fr ontie r 
Exi sting C anadian 
Mexican 

Sub - Total 

LNG 
SNG 
Coal Gas 
Nuclear Stimulation 

Total Supply 

Adjusted Demand 

Supply Balance 

TABLE 6 

CASE I 
GAS BALANCE 

1 9 70 1 9 75 1 9 8 0  
( T cf/Yea r )  

. 5 6 9 8  • 4200  • 3 3 5 0  

. 6 1 3 3  . 7 1 0 9  . 5 76 9  

. 3820  . 48 3 9  . 5 2 9 9  
2 . 8 7 34 2 . 7 0 2 0  2 . 8 72 0  

1 1 . 1 9 2 5  8 . 9 940 8 . 3 1 3 0  
3 . 5 344 3 . 4 7 1 0  2 . 8 5 9 0  

. 0 9 9 9  . 0 1 9 0  . 0240 
• 35 0 1  . 43 0 0  . 5 2 0 0  

0 . 0 0 2 0  . 0 1 1 0 
0 . 0450  . 1480  

( incl . in  6 )  4 . 4600  6 . 1 3 1 0  
0 0 . 02 1 0  

1 9 . 6 1 54 2 1 . 7 3 7 8  22 . 3408  

0 0 1 .  3 0 0 0  
0 0 . 6 0 0 0  

. 7 7 9 0  1 .  0 0 0 0  1 . 0 0 0 0  

. 05 0 0  . 0 5 0 0  0 

. 82 9 0  1 .  0 5 0 0  2 . 9 0 0 0  

0 • 2 3 8 0  2 . 2 82 0  
0 . 6 3 6 0  1 .  3 1 5 0  
0 0 . 5 6 00 
0 . 0 0 5 0  . 1 8 7 0  

2 0 . 4444 2 3 . 6 6 6 8  2 9 . 5 848 

2 0 . 4444 2 3 . 6 6 6 8  2 9 . 5 848 

0 0 0 

3 7  

1 9 8 5  

. 2 9 2 0  

. 5 3 9 9  
• 7 0 6 9  

3 . 1 470  
7 . 8 1 1 0 
2 . 6460  

. 0 3 8 0  

. 62 6 0  

. 0400  

. 26 5 0  
7 . 6 4 1 0  

. 3 9 0 0  

2 4 . 1 6 9 8  

3 . 0 0 0 0  
1 . 8 0 0 0  

. 9 0 0 0  
0 

5 . 7 0 0 0  

4 . 1 0 70  
1 .  3 1 5 0  
2 . 4800  
1 .  1 9 70 

3 8 . 9 6 8 8 

3 8 . 9 6 8 8  

0 



TABLE 6 ( Cont ' d . )  

Supply Attachment Volume s 

New Production 
Onshore 
Offsho re 

LNG 
SNG 
C oal Gas 
Nuclear Stimulation 

Total 

CASE I 
GAS BALANC E 

1 9 70 

0 
0 
0 
0 
0 
0 

0 

T ransmi s sion Expansion Volume s 

Intra PAD 0 
Inter PAD 0 

Storage Expansion Volume s 

Intra PAD 0 
Inter PAD 0 

Total 0 

3 8  

1 9 75 1 9 8 0  
( T cf/Year)  

. 8 5 1 9  . 8 2 79 

. 5 5 8 0  . 6 3 3 0  

. 2 380  . 3660  
, 3240 0 

0 . 1 6 0 0  
. 0 0 5 0  . 0 840 

1 .  9 76 9  2 . 0 70 9  

. 7 7 1 7  1 .  4269  

. 4 1 9 0  , 35 54 

. 0 9 32 . 1 8 6 3  

. 0 5 0 6  , 0464 

. 1 438  . 2 3 2 7  

1 9 8 5  

. 5 6 9 9  

. 45 0 0  

. 1 8 2 0  
0 

. 48 0 0  

. 2 3 9 0  

1 . 9 2 0 9  

1 .  4 3 0 9  
. 3460 

. 2 0 0 8  

. 0485 

. 24 9 3  



National Total s 

Dome stic Production 
Region 2 

3 
4 
5 
6 
7 

8 & 9 
1 0  
1 1  
2A 
6A 

l lA 

Sub - Total 

Pipeline Import s 
Alaska Region lN 
C anadian Frontier 
Exi sting Canadian 
Mexican 

Sub- Total 

LNG 
SNG 
C oal Ga s 
Nuclear Stimulation 

Total Supply 

Adjusted Demand 

Supply B a lance 

TABLE 7 

CASE II 
GAS BALANC E 

1 9 70 1 9 75 1 9 8 0  
( T cf/Year ) 

. 5 6 9 8  . 4 1 9 0  . 32 3 0  

. 6 1 3 3  • 7 0 8 9  • 5 5 79 

. 3 820 • 4809 . 49 5 9  
2 . 8 734 2 . 6 75 0  2 . 6 8 3 0  

1 1 . 1 9 2 5  8 . 9 340 7 . 9 3 8 0  
3 . 5 344 3 . 4520  2 . 7 3 1 0  

• 0 9 9 9  • 0 1 9 0  . 02 2 0  
• 3 5 0 1 . 42 5 0  . 48 2 0  

0 . 0 0 2 0  . 0 1 00  
0 . 0440 • 1 32 0  

( incl . in 6 )  4 . 3 8 8 0  5 . 6 0 7 0  
0 0 . 0 1 8 0  

1 9 . 6 1 54 2 1 . 5478  2 0 . 9 9 9 8  

0 0 1 .  2 0 0 0  
0 0 . 6 0 0 0  

• 7 79 0  1 .  0 0 0 0  1 .  0 0 0 0  
. 0 5 0 0  • 0 5 0 0  0 

. 82 9 0  1 . 0 5 0 0  1 .  8 0 0 0  

0 . 2 3 8 0  2 . 2 8 2 0  
0 . 6 3 6 0  1 .  3 1 5 0  
0 0 • 3 6 0 0  
0 • 0 0 3 0  . 0940 

2 0 . 4444 2 3 . 4748 2 7 . 8 5 0 8  

2 0 . 4444 2 3 . 4 748 2 7 . 8 5 0 8  

0 0 0 

3 9  

1 9 85 

. 26 0 0  
• 4 8 7 9  
. 5 9 79 

2 . 7 5 6 0  
7 . 0 2 2 0  
2 . 3 2 5 0  

• 029 0 
. 5 2 9 0  
. 0 3 1 0  
. 22 0 0  

6 . 6 0 6 0  
. 29 7 0  

2 1 .  1 6 0 8  

2 . 4000  
1 . 8 0 0 0  

. 9 0 0 0  
0 

5 .  1 0 0 0  

4 .  1 0 70 
1 . 3 1 5 0  
1 .  3 1 0 0  

• 7 2 5 0  

3 3 . 7 1 78 

3 3 . 7 1 78  

0 



Supply Attachment Volume s 

New Production 
Onshore 
Offshore 

LNG 
SNG 
C oal Gas 
Nuclear Stimulation 

Total 

TABLE 7 ( Cont ' d o )  

CASE II 
GAS BALANCE 

1 9 70 1 9 75 1 9 8 0  
( T cf / Year )  

0 . 7459 . 6 3 5 9  
0 . 5 340 . 5 1 5 0  
0 . 2 3 8 0  0 3 6 6 0  
0 • 3240 0 
0 0 . 1 2 0 0  
0 . 0 0 3 0  . 0460 

0 1 . 8449 1 . 6 82 9  

T ransmi s sion Expansion Volume s 

Intra PAD 0 . 6 7 6 9  o 9420 
Inter PAD 0 . 3 76 7  . 2 5 9 3  

Sto rag e  Expansion Volume s 

Intra PAD 0 . 0 8 1 8  . 1 2 30 
Inter PAD 0 . 0455  . 0 3 3 8  

Total 0 . 1 2 7 3  . 1 5 6 8  

4 0  

1 9 8 5  

. 3 8 5 9  

. 3470 
0 1 82 0  

0 
. 2 300  
. 1 5 1 0 

1 . 3 2 2 9  

. 9 1 7 8  
0 1 648 

. 1 2 8 8  

. 02 3 1  

. 1 5 1 9 



National Total s 

Dome stic Produ ction 
Region 2 

3 
4 
5 
6 
7 

8 & 9 
1 0  
1 1  
2A 
6A 

l lA 

Sub - Total 

Pipeline Impo rts 
Ala ska Region IN 
C anadian Frontier 
Exi sting C anadian 
Mexican 

Sub - Total 

LNG 
SNG 
C oal Ga s 
Nuclear Stimulation 

Total Supply 

Adjusted Demand 

Supply Balance 

TABLE 8 

CASE III 
GAS BALANC E 

1 9 70 1 9 75 1 9 8 0  
( T cf / Year)  

. 5 6 9 8  . 42 3 0  • 3 38 0  

. 6 1 3 3 . 7229 . 6 2 5 9  

. 3 82 0  . 4739  • 47 1 9  
2 . 8734 2 . 4 9 9 0  2 . 3 2 1 0  

1 1 . 1 9 25 8 . 3 5 70 6 . 5 36 0  
3 . 5 344 3 . 3 2 3 0  2 . 4 1 00 

. 0 9 9 9  . 0 19 0  . 0 2 1 0 

. 35 0 1 . 4 1 3 0 . 45 1 0  
0 . 00 2 0  . 0 080  
0 . 0420 . 1 0 5 0  

( incl . in 6 )  3 . 8 9 6 0  4 . 2 9 9 0  
0 0 . 0 1 30 

1 9 . 6 1 54 2 0 . 1 70 8  1 7 . 5 9 9 8  

0 0 1 .  0 0 0 0  
0 0 . 6 0 0 0  

. 7 790  1 .  0000  1 .  0 0 0 0  

. 0 5 0 0  . 05 0 0  0 

• 8 2 9 0  1 . 0 5 0 0  2 . 6 000  

0 . 2 3 8 0  2 . 2 8 2 0  
0 . 6 3 6 0  1 .  3 1 5 0  
0 0 . 3 6 0 0  
0 • 0 0 3 0  • 0940 

2 0 . 4444 22 . 0 9 7 8  24 . 2 5 0 8  

2 0 . 4444 2 2 . 0 9 7 8  24 . 2 5 0 8  

0 0 0 

4 1  

1 9 8 5  

• 2 9 7 0  
. 6429 
. 5 749 

2 . 2 76 0  
5 . 0070  
1 . 7 8 5 0  

. 0240 

. 4820  

. 0240 

. 1 70 0  
4 . 6 240 

. 20 3 0  

1 6 . 1 09 8  

2 . 0000  
1 . 8000  

. 9 0 0 0  
0 

4 . 7000  

4 . 1 0 70 
1 .  3 1 5 0  
1 .  3 1 00  

. 7250  

2 8 . 2 6 6 8  

2 8 . 2 6 6 8  

0 



Supply Attachment Volume s 

New Produ ction 
Onsho re 
Offshore 

LNG 
SNG 
C oal Ga s 
Nuclear Stimulation 

Total 

TABLE 8 ( Cont ' d . )  

CASE III 
GAS BALANC E 

1 9 70 1 9 75 1 9 8 0  
( T cf / Year ) 

0 . 5 2 6 9  . 4 1 0 9  
0 . 349 0 . 3 0 5 0  
0 • 2 3 80 . 3 6 6 0  
0 . 3240 0 
0 0 . 1 20 0  
0 • 0 0 3 0  . 0460 

0 1 .  4409 1 .  2479  

T ransmis sion Expansion Volume s 

Intra PAD 0 • 3 6 6 8  . 6 2 8 5  
Inter PAD 0 . 1 000  • 1 704 

Sto rage Expan sion Volume s 

Intra PAD 0 . 0443 . 0 8 2 0  
Inter PAD 0 . 0 1 2 0  . 0 2 2 2  

T otal 0 . 0 5 6 3  . 1 042 

4 2  

1 9 8 5  

. 24 1 9 

. 2 3 9 0  

. 1 8 2 0  
0 

. 2 3 0 0  
• 1 5 1 0 

1 . 0439  

. 7543  
• 1 38 3  

. 1 0 5 8  

. 0 1 9 4  

. 1 2 5 2  



National Totals 

Dome stic Production 
Region 2 

3 
4 
5 
6 
7 

8 & 9 
1 0  
1 1  
2A 
6A 

1 1A 

Sub - Total 

Pipeline Imports 
Ala ska Region lN 
Canadian F ronti e r  
E x:i.  sting C anadian 
Mexican 

Sub - Total 

LNG 
SNG 
C oal Gas 
Nuclear Stimulation 

Total Supply 

Adj u sted Demand 

Supply B alance 

TABLE 9 

CASE IV 
GAS BALANC E 

1 9 70 1 9 75 1 9 80 
( T cf/ Year )  

. 5 6 9 8  . 4 1 9 0  . 3 0 9 0  

. 6 1 3 3  • 7 14 9  . 5 499 
• 3820 . 46 5 9  . 40 8 9  

2 . 8 734 2 . 4 5 5 0  2 . 0 2 7 0  
1 1 . 1 9 2 5  8 . 2 7 70 6 . 1 5 9 0  

3 . 5 344 3 . 2 9 3 0  2 . 2 5 6 0  
• 0 9 9 9  . 0 1 8 0  • 0 1 70 
• 35 0 1  . 40 3 0  • 3 8 5 0  

0 . 0020  . 0 0 6 0  
0 . 0 3 9 0  • 0 7 5 0  

( incl . in 6 )  3 . 7 76 0  3 . 6 1 0 0  
0 0 • 0 0 9 0  

1 9 . 6 1 54 1 9 . 8 6 2 8  1 5 . 8 1 1 9 

0 0 0 
0 0 . 6 0 0 0  

• 7 790 1 . 0 0 0 0  1 .  0 0 0 0  
. 0500  . 0 5 0 0  0 

. 82 9 0  1 . 0 5 0 0  1 .  6 0 0 0  

0 . 2 380  2 . 2 8 2 0  
0 • 6 3 6 0  1 .  3 1 5 0  
0 0 . 1 800  
0 0 0 

2 0 . 4444 2 1 .  7868  2 1 .  1 8 8 9  

2 0 . 4444 2 1 .  7868  2 1 . 1 88 9  

0 0 0 

4 3  

1 9 8 5  

• 2 1 70 
. 46 2 9  
. 3 7 8 9  

1 . 6 1 1 0 
4 . 3 2 3 0  
1 .  4 7 5 0  

. 0 1 50 

. 3240 

. 0 1 2 0  
• 0 9 7 0  

3 . 1 2 2 0  
. 0940 

1 2 . 1 3 1 9 

1 .  2000  
1 .  8 0 0 0  

. 9 000  
0 

3 . 9 0 0 0  

4 . 1 0 70 
1 . 3 1 5 0  

. 5400 
0 

2 1 . 9 9 39 

2 1 . 9 9 3 9  

0 



Supply Attachment Volume s 

New Production 
Onshore 
Offshore 

LNG 
SNG 
C oal Ga s 
Nuclear Stimulation 

Total 

TABLE 9 (Cont ' d . )  

CASE IV 
GAS BALANC E 

1 9 70 1 9 75 1 9 8 0  
( T cf /Year ) 

0 . 42 6 9  . 1 6 0 9  
0 . 28 3 0  . 1 420  
0 . 2 3 8 0  . 3 6 6 0  
0 . 3240 0 
0 0 . 1 8 00  
0 0 0 

0 1 .  2 7 1 9  . 84 8 9  

T ransmi s sion Expansion Volume s 

Intra PAD 0 . 3 5 0 0  . 455 0 
Inter PAD 0 . 1 5 0 7  . 0 004 

Storage Expansion Volume s 

Intra PAD 0 . 042 3 . 0 5 9 4  
Inter PAD 0 . 0 1 8 2  0 

Total 0 . 0 6 0 5  . 0 5 9 4  

4 4  

1 9 85 

. 0 143  

. 0 3 2 0  

. 1 8 2 0  
0 

. 3 6 0 0  
0 

. 5 8 8 3  

. 2 700  
0 

. 0 3 7 8  
0 

. 0 3 78 



National T otals 

Transmis sion Dome stic 

Intra PAD 
Inter PAD 

Sub - Total 

T ransmis sion Imports 

Alaska 
Canadian Frontier 

Sub - Total 

Supply Attachment s  

New Production 
Onshore 
Offshore 

LNG 
SNG 
Coal Gas 
Nuclear Stimulation 

Sub- Total 

New Storage Facilitie s 

Total T ransmi s s ion Facilitie s  

Extraction Plant s 

Total Facilitie s 

TABLE 1 0  

CASE I 
CAPITAL C OST S 

1 9 7 1  to 1 9 75 1 9 76 to 1 9 8 0  1 9 8 1  t o  1 9 85 
(Millions of Dollar s * )  

1 , 40 3 . 5 2 ,  5 0 2 .  1 4 , 1 8 8 . 0 
2 , 76 5 . 3 2 , 4 5 7 . 6 2 , 8 79 . 9 

4 , 1 6 8 . 8 4 , 9 5 9 . 7 7,  0 6 7 . 9 

0 5 , 5 76 . 0 6 , 9 1 9 . 0 
0 1 , 7 1 1 . 0 3 , 5 69 . 0 

0 7 , 2 8 7 . 0 1 0 , 4 8 8 . 0 

32 1 . 4 42 3 . 8 3 60 . 2 
8 8 7 . 4 1 , 36 3 . 0 1 , 2 9 5 . 6 

2 0 . 2 1 72 . 3 1 55 .  1 
2 8 . 6 3 0 . 6 0 

0 5 2 0 . 0 1 , 5 14 . 0 
. 5 1 8 . 2 1 0 1 . 0 

1 , 2 5 8 . 1 2 , 5 2 7 . 9 3 , 425 . 9 

7 1 9 . 6 1 ,  0 6 8 .  1 1 , 7 86 . 9 

6 , 1 46 . 5 1 5 , 842 . 7 2 2 , 7 6 8 . 7 

0 1 64 . 4 2 5 4 . 8 

6 , 146 . 5 1 6 , 0 0 7 .  1 2 3 , 0 2 3 . 5 

*AU figure s  in 1 9 70 constant dollar s .  

4 5  

T otal 

8 , 0 9 3 . 6 
8 , 1 0 2 . 8 

1 6 , 1 9 6 . 4 

1 2 , 49 5 . 0 
5 , 2 8 0 . 0 

1 7 , 7 7 5 . 0 

1 , 1 0 5 . 4 
3 , 546 . 0 

347 . 6 
5 9 . 2 

2 , 0 34 . 0 
1 1 9 . 7 

7 , 2 1 1 . 9 

3 , 5 74 . 6 

44, 7 5 7 . 9 

4 1 9 . 2 

45 , 1 7 7 . 1 



National T otal s 

T ransmi s sion Dome stic 

Intra PAD 
Inte r PAD 

Sub - Total 

Transmi s sion Import s 

Alaska 
C anadian Frontie r  

Sub - Total 

Supply Attachments 

New Production 
Onshore 
Offshore 

LNG 
SNG 
C oal Ga s 
Nuclear Stimulation 

Sub - Total 

New Storage Facilitie s 

TABLE 11 

CASE II 
CAPITAL COSTS 

1 9 7 1  to 1 9 75 

1 , 342 . 1 
2 , 648 . 9 

3 , 9 9 1 . 0 

0 
0 

0 

3 08 . 9 
8 6 0 . 9 

2 0 . 2 
2 8 . 6 

0 
• 3 

1 , 2 1 8 . 9 

6 8 5 . 0 

Total T ransmi s sion Facilitie s 5 , 894 . 9 

Extraction Plant s 0 

Total Facilitie s  5 , 894 . 9 

*All figure s  in 1 9 70 constant dollar s .  

4 6  

1 9 76 t o  1 98 0  1 9 8 1 t o  1 9 8 5  T otal 
( Millions of Dollar s* ) 

1 , 86 1 . 8 2 , 7 9 8 . 2 6 , 002 . 1 
1 , 9 04 . 5 1 , 8 2 0 . 8 6 , 374. 2 

3 , 7 6 6 . 3 4 , 6 1 9 . 0 1 2 , 3 7 6 . 3 

5 , 049 . 0 4 , 5 4 8 . 0 9 , 5 9 7 . 0 
1 , 743 . 0  3 , 49 9 . 0 5 , 24 2 . 0 

6 , 79 2 . 0 8 , 047 . 0 1 4 , 8 3 9 . 0 

3 5 1 . 3 249 . 7 9 09 . 9 
1 ,  1 79 .  4 1 , 0 2 6 . 9 3 , 0 6 7 . 2 

1 72 . 3 1 5 5 .  1 347 . 6 
3 0 . 6 0 5 9 . 2 

1 64 . 0 6 9 0 . 5 8 54 . 5 
9 .  1 6 3 .  1 72 . 5 

1 , 9 06 . 7 2 , 1 8 5 . 3 5 , 3 1 0 . 9 

7 8 5 . 7 1 ,  149 . 7 2 , 6 2 0 . 4 

1 3 , 2 5 0 . 7 1 6 , 0 0 1 . 0 35 , 1 4 6 . 6 

1 5 6 . 2 2 1 3 . 7 36 9 . 9 

1 3 , 406 . 9 1 6 , 2 14 . 7 3 5 , 5 1 6 . 5 



National Total s 

Transmis sion Dome stic 

Intra PAD 
Inte r PAD 

Sub- Total 

T ransmi s s ion Imports 

Alaska 
Canadian Frontie r 

Sub - Total 

Supply Attachment s 

New Pr oduction 
Onshore 
Offshore 

LNG 
SNG 
Coal Ga s 
Nuclear Stimulation 

Sub -Total 

New Storage Facilitie s 

TABLE 1 2  

CASE III 
CAPITAL C OSTS 

1 9 7 1  to 1 9 75 

1 , 3 9 8 . 2 
1 , 2 5 9 . 5 

2 , 6 5 7 . 7 

0 
0 

0 

2 14 . 9 
6 1 7 . 9 

2 0 . 2 
2 8 . 6 

0 
. 3 

88 1 . 9 

495 . 7 

Total Transmis sion Facilitie s 4, 0 3 5 . 3 

Extraction Plant s 0 

Total Facilitie s 4 , 0 35 . 3 

>:<All figure s  in 1 9  70 constant dollar s .  

4 7  

1 9 76 to 1 9 8 0  1 9 8 1  to 1 9 85 T otal 
(Millions of Dollar s >-'< ) 

1 , 3 5 9 . 4  
1 , 0 74 . 6 

2 , 4 34 . 0 

4 , 5 0 6 . 0 
1 , 74 3 . 0 

6 , 249 . 0 

2 26 . 3 
73 3 . 5 
1 72 . 3 

3 0 . 5 
1 64 . 0 

9 .  1 

1 , 3 3 5 . 7 

5 43 . 7 

1 0 , 5 62 . 4 

1 39 . 7 

1 0 , 702 . 1 

2 , 246 . 6 5 , 004. 2 
1 , 3 26 . 4 3 , 66 0 . 5 

3 , 5 7 3 . 0 8 , 664. 7 

3 , 89 6 . 0 8 , 402 . 0 
3 , 49 9 . 0 5 , 242 . 0 

7 , 3 9 5 . 0 1 3 , 644. 0 

1 5 7 . 3 5 9 8 . 5 
6 1 5 . 6 1 , 9 6 7 . 0 
1 5 5 .  1 347 . 6 

0 5 9 .  1 
6 9 0 . 5 854 . 5 

6 3 . 1 7 2 . 5 

1 , 6 8 1 . 6 3 , 89 9 . 2 

9 37 . 0 1 , 9 76 . 4 

1 3 , 5 8 6 . 6 2 8 ,  1 84 .  3 

1 8 9 .  1 32 8 . 8 

1 3 , 7 75 . 7 2 8 , 5 1 3 . 1 



National T otals 

Transmi s sion Dome stic 

Intra PAD 
Inter PAD 

Sub -T otal 

T ransmis sion lin port s  

Ala ska 
C anadian Frontie r  

Sub - Total 

Supply Attachment s  

New Production 
Onshore 
Offshor e 

LNG 
SNG 
C oal Ga s 
Nuclear Stimulation 

Sub - Total 

New Storage Facilitie s 

TABLE 1 3  

CASE IV 
CAPITAL C OSTS 

1 9 7 1  to 1 9 75 

6 9 9 . 4 
1 , 2 78 . 0 

1 , 9 7 7 . 4 

0 
0 

0 

1 9 5 . 0 
5 5 9 . 8 

2 0 . 2 
2 8 . 6 

0 
0 

8 0 3 . 6 

3 2 0 . 7 

T otal Transmi s s ion Faciliti e s  3 , 1 0 1 . 7 

Extraction Plant s 0 

T otal Facilitie s  3 , 1 0 1 . 7 

*All figur e s  in 1 9 70 constant dollar s .  

4 8  

1 9 76 to 1 9 8 0  1 9 8 1 t o  1 9 8 5  T otal 
(Millions  of Dollar s >:< ) 

9 80 . 8 1 , 44 3 . 2 3 , 1 2 3 . 4  
5 0 1 . 0 4 3 . 1 1 , 822 . 1 

1 ,  48 1 . 8 1 , 486 . 3 4 , 945 . 5 

0 4 , 3 70 . 0 4 , 3 7 0 . 0 
2 , 2 8 3 . 0 3 , 1 35 . 0 5 , 4 1 8 . 0 

2 , 2 8 3 . 0 7 , 5 0 5 . 0 9 ,  7 8 8 . 0 

1 32 . 7 2 8 . 6 3 5 6 . 3 
446 . 4 1 56 . 2 1 ,  1 6 2 . 4 
1 72 . 3 1 5 5 . 1 34 7 . 6 

3 0 . 5 0 5 9 .  1 
1 0 2 . 5 2 4 8 . 5 3 5 1 . 0 

0 0 0 

8 84 . 4 5 8 8 . 4 2 , 2 76 . 4 

3 76 . 6 482 . 4 1 ,  1 79 . 7 

5 , 0 2 5 . 8 1 0 , 0 6 2 . 1 1 8 , 1 89 . 6 

49 . 3  2 0 5 . 5 2 5 4 . 8 

5 , 0 75 . 1 1 0 , 2 6 7 . 6 1 8 , 444 . 4 



.j:::. 
1.0 

TABLE 1 4  

EXTRACTION PLANT C OSTS 

C a s e  I 
T cf 

E stimated Volume s 1 9 8 0  1 9 8 5  

Ala skan Production ( IN)  1 . 4  3 . 3 

C anadian Frontie r  Imports 0 . 6 1 . 8 

Total Gas to be Stripped 2 . 0 5 .  1 

C o st of Stripping E stimated at $ 3 0 /Mcf / D  
B a s ed o n  Hi storical C o st s  
($30  /Mcf/D = $ 8 2 .  2 Millions / T cf / Year 

C a s e  I 
1 9 8 0  1 9 8 5  

C a s e  II 
T cf 

1 9 8 0  1 9 85  

1 . 3 2 . 7 

0 . 6 1 . 8 

1 . 9 4 . 5 

C a s e  II 
1 9 8 0 1 9 8 5  

Case  III 
T cf 

1 9 8 0  1 9 8 5  

1 . 1 2 . 2 

0 . 6 1 . 8 

1 . 7 4 . 0 

C a s e  III 
1 9 8 0  1 9 8 5  

( Millions of Dollar s * )  

Ca s e  IV 
T cf 

1 9 8 0  1 9 8 5  

0 1 . 3 

0 . 6 1 . 8 

0 . 6 3 .  1 

C a s e  IV 
1 9 8 0  1 9 8 5  

E stimated C o st $ 1 64. 4 $ 2 5 4 . 8 $ 1 5 6 . 2 $ 2 1 3 . 7 $ 1 39 . 7 $ 1 8 9 . 1 $ 49 . 3 $ 2 05 . 5 

T otal $ 4 1 9 . 2 $ 3 6 9 . 9 $ 3 2 8 . 8  $ 2 5 4 . 8 

*All figur e s  in 1 9 7 0  constant dollar s .  



TABLE 1 5  

AC TUAL AND PROJEC TED ANNUAL GAS REQUIREMENTS BY USE CATEGORY 
AND PAD DISTRIC T FOR SELECTED YEARS 1 96 5  THRU 1 9 85 

{ Tr i l l ion s of BTU ' s ) 

PAD I PAD 11 
New Middle South East No rth All Total 

Year Use C ategory England Atlantic Atlantic T otal C e ntral Other Total PAD lll PAD IV PAD V u . s .  

1 9 6 5  Re sidential / C ommer cial 1 3 0 868 3 7 9  1 ,  3 7 7  1 ,  5 9 7  9 1 6  2 ,  5 1 3  5 2 6  2 0 8  7 7 3  5 , 3 9 7  
Industrial 30 452 4 2 8  9 1 0  1 ,  0 3 0  7 1 7  1 , 747 2 , 5 9 5  1 77 6 5 7  6 , 086 
Electric Utiliti e s  14 1 02 1 2 0  2 36 6 9  4 5 6  525 1 , 040 36 5 8 6  2 , 423 
T ransportation 3 2 6  1 7  4 6  1 04 7 8  1 8 2  1 9 8  8 44 4 7 8  
Raw Material and Other 8 70 5 3  1 3 1  1 1 1  7 8  1 8 9  45 1 22 1 5 9  9 6 3  

Total Incl . Fld . U s e  1 8 5 1 ,  5 1 8  ----cpf7 2 , 700 2, 9 1 1  2 , 245 5, 1 56 4, 8 1 0  462 2 , 2 1 9  1 5 , 347 

1 9 70 Residential / C ommer cial 1 7 7  1 ,  106 5 1 7  1 , 800 2, 1 3 8 1 , 059 3 ,  1 9 7  7 34 2 6 0  9 1 0  6 , 9 0 1  
Industrial 52 5 78 6 5 4  1 , 284 1 , 494 9 84 2 , 478 4 ,  140 2 3 8  897 9 , 0 3 7  
Ele ctric Utilitie s 9 1 72 324 5 0 5  2 7 2  699 9 7 1  1 , 6 1 7  6 3  7 5 9  3 , 9 1 5  
Transportation 5 33 27 6 5  144 1 0 8  2 5 2  3 0 5  1 0  5 7  6 89 
Raw Material and Other 8 9 1  1 1 0 209 265 445 7 1 0  1 , 8 3 1  1 04 2 6 2  3 ,  1 1 6 

tr1 
Total Incl . Fld . U s e  2 5 1  1 ,  9.80 1, 6 32 3 , 863 4,  3 1 3  3 , 2 9 5  7 , 6 0 8  8 , 62 7  675 2 , 8 8 5  2 3 , 6 5 8  0 

1 9 75 R e s idential /C omme rcial 2 3 1  1 , 347 682 2 , 260 2 , 664 1,  232 3 , 896 848 3 1 0 1 ,  1 2 5  8 , 439 
Industrial 77 862 1,  1 3 2  2 , 0 7 1  2 ,  3 7 7  1 , 322 3 , 699 5 , 284 298 1 ,  2 8 9  1 2 , 641  
Electric Utilitie s 1 7  2 1 0  3 39 566 5 7 8  870 1,  448 2 , 2 9 8  8 3  1 , 0 6 8  5 , 46 3  
T ransportation 6 43 39 8 8  2 0 5  1 3 7  342 3 9 3  1 2  7 4  909 
Raw Material and Other 6 106 1 39 25 1 346 5 2 2  868 2 , 079 1 1 5 220 3 , 5 3 3  

T otal Incl . Fld . U s e  3 3 7  2 , 5 6 8  2 , 3 3 1  5 , 236 6 ,  1 70 4, 0 8 3  1 0 , 2 5 3  1 0 , 9 0 2  8 1 8  3 ,  776 3 0 , 9 8 5  

1980 Residential /C omme rcial 2 8 7  1 ,  5 76 860 2 ,  723 3 , 1 7 3  1 , 424 4, 5 9 7  1 , 0 1 1  349 1 , 3 2 7  1 0 , 007 
Industrial 9 7  1 , 0 6 3  1 , 5 0 6  2 , 666 3, 0 8 5  1 , 5 8 8  4, 6 7 3  6 , 0 3 8  3 2 7  1 ,  4 5 7  1 5 , 1 6 1  
Ele ctric Utilities 16 1 8 3  3 9 3  592 5 9 7  1 ,  0 5 8  1 , 655 2 , 9 6 5  95 885 6 , 1 9 2  
T ransportation 7 5 0  5 0  1 0 7  2 5 0  1 6 1 4 1 1  46 5 1 4  8 0  1 ,  0 7 7  
Raw Material and Other 9 1 1 6 1 5 9  284 266 5 5 3  8 1 9  1 , 9 9 0  1 2 2  242 3 , 4 5 7  

T otal In cl. Fld . U s e  4 16 2 , 9 8 8  2 , 9 6 8  6,372 7, 3 7 1  4 ,  784 1 2 , 1 5 5  1 2 , 469 9 0 7  3 , 9 9 1  3 5 , 894 

1985 Re sidential /C omme r cial 3 5 2  1 , 8 3 0  1 , 060 3 , 242 3,  778 1 , 625 5 , 403 1 ,  182 394 1 ,  548 1 1 , 769 
Industrial 1 24 1 ,  2 76 1 , 940 3, 340 3 , 802 1 , 804 5 , 606 6 ,  8 7 2  3 6 1  1 , 626 1 7 , 805 
Electric Utilitie s  1 4  1 8 5  483 682 672 1 ,  1 2 1  1 , 79 3  3 , 8 5 2  1 1 6 829 7 ,  2 7 2  
T ransportation 8 5 9  6 3  1 30 300 180 480 5 5 1 16  87 1 , 264 
Raw Material and Other 9 1 3 0  1 8 1  320 2 1 7  5 6 5  782 1 ,  774 1 1 9 241  3 , 2 3 6  

Total Incl . F1d . U s e  5 0 7  3 , 480 3, 7 2 7  7 ,  7 1 4  8 ,  7 6 9  5 , 2 9 5  14, 064 1 4 , 2 3 1  1 ,  006 4, 3 3 1  4 1 , 346 

Sour ce:  NPC - Ga s Demand Task Group Report 



TABLE 1 6  

EST IMATED DEMAND LESS F I ELD USE  

PAD Districts 
E stimated Demand 

Year I II III IV v T otal 

(Btu x 1 0 1 2 ) 

1 9 70 3 , 8 1 5 6 , 8 5 6  5 ,  1 1 9 5 1 5 2 , 64 3  1 8 , 948 

1 9 7 1  
1 9 7 2  
1 9 73 
1 9 74 
1 9 75 5 , 2 14 9 , 326 6 , 8 1 8  6 3 2  3 , 5 6 8  2 5 , 5 5 8  

1 9 76 
1 9 77 
1 9 78 
1 9 79 
1 9 80 6 , 348 1 1 ,  2 78 8, 742 7 1 9  3 , 8 0 7  3 0 , 8 94 

1 9 8 1  
1 9 82 
1 9 8 3  
1 9 84 
1 9 8 5  7 , 6 9 2  1 3 , 300  1 0 , 994 8 3 0  4 ,  1 73 3 6 , 9 8 9 

Source:  NPC - Ga s Demand Task Group Report 
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TABLE 1 7  

EST IMATED DEMAND LESS F I ELD USE 

PAD Districts 
Estimated Demand in T cf 

Year I II III IV v Total 

(Metered Volume s - Tcf) 

1 9 70 3 , 6 9 7  6 , 643 4 , 960  499  2 , 5 6 1 1 8 , 3 6 0  

1 9 7 1  3 , 9 6 8  7 , 1 2 2  5 , 289  522  2 , 740 1 9 , 64 1 
1 9 72 4 , 2 39 7 , 6 0 1  5 , 6 1 9 544 2 , 9 1 9 2 0 , 9 22 
1 9 7 3  4 , 5 1 0 8 , 0 79 5 , 948 5 6 7  3 , 0 9 9  2 2 , 2 0 3  
1 9 74 4 , 78 1 8 , 5 5 8  6 , � 7 8  5 89 3 , 2 7 8  2 3 , 484 
1 9 75 5 , 0 5 2  9 , 0 3 7  6 , 6 0 7  6 1 2  3 , 4 5 7 24 , 7 6 5  

1 9 76 5 , 2 72 9 , 4 1 5  6 , 980  629  3 , 5 0 3  2 5 , 799  
1 9 77 5 , 49 2  9 , 79 3 7 , 3 5 3  646 3 , 5 5 0  2 6 , 8 3 3  
1 9 78 5 ,  7 1 1  1 0 '  1 72 7, 725  6 6 3  3 , 5 9 6 2 7 , 8 6 8  
1 9 79 5 , 9 3 1  1 0 , 5 5 0  8 , 098 680 3 , 643 2 8 , 9 0 2  
1 9 8 0 6 '  1 5 1  1 0 , 9 2 8  8 , 4 7 1  6 9 7  3 , 6 8 9  2 9 , 9 3 6 

1 9 8 1  6 ,  4 1 1  1 1 , 320 8 , 9 0 7  7 1 8  3 , 760  3 1 , 1 1 7 
1 9 8 2  6 , 6 72 1 1 , 7 1 2  9 , 344 740 3 , 8 3 1  3 2 , 2 9 8  
1 9 8 3  6 , 9 3 2  1 2 ,  1 04 9 , 780  76 1 3 , 9 0 2  3 3 , 480 
1 9 84 7 , 1 9 3  1 2 , 496 1 0 , 2 1 7  783  3 , 9 7 3  34, 6 6 1 
1 9 8 5  7 , 4 5 3  1 2 , 8 8 8  1 0 , 6 5 3  8 04 4, 044 3 5 , 842 

No te : Tab l e  1 6  figure s for 1 9 7 0 , 1 9 8 0 , and 1 9 8 5  were con­
ver ted to as me tered volume s us ing 1 , 0 3 2 BTU/CF . 
All othe r years e s t imated by l inear interpolat ion . 
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Gas Supply 

The gas  s upp ly informa t i on needed was ob t a ined p r imar i ly from 
the Gas Supp ly Task  Group and cons is t e d  o f  the fo l l owing for e ach 
cas e s tud i e d : 

• Total  dome s t i c  p roduc t ion (non- a s s o c i a t e d , and as s o c ia t e d  
and d i s s o lved)  f o r  e ach N P C  P e t r o l eum Provinc e ( Re g ion)  
by year for 1 9 7 1 through 1 9 8 5  

• New product ion annua l ly (non - a s s o c i a t e d , and as s o c i a t e d  
and d i s s o lved)  b y  Reg i on fo r each year from 1 9 7 1  through 
1 9 8 5  

• Gas  pro duc t i on from Alaska Reg i ons 1 - N  and 1 - S  annua l ly 
(Only Re g i on 1 - N  was inc luded in th i s  s tudy . Re g i on 1 - S  
was as sumed t o  b e  l ique f i e d  and inc luded in  the LNG 
s chedu l e )  

• A p ro j e c t e d  LNG import s chedu l e , s how ing p e r i o d  o f  f i r s t  
del ive ry , quant i t i e s imp o r t e d  and p o r t  o f  entry 

• Pro j e c t e d  SNG l iquid reforming p r o j e c t s , inc l uding app rox­
imate p l ant l o cat ion , vo lume re fo rmed , feeds t o ck and f i r s t 
year on s t ream 

• C o a l  gas  quant i t i e s  ava i l ab l e  by y e ar , p l ant l o c a t i on s  by 
s ta t e  and numb er o f  p l ants  requ i r e d  

• Pipe l ine imp o r t s  from Canada and Mex ico , s how ing vo lumes 
p e r  year and appro x imate s ource 

• A s chedu l e  of di s cove r i e s  and produc t i on o f  Canad i an 
Fron t i e r  g a s  (Macken z i e  River De l t a , Ar c t i c  I s l ands , 
At l an t i c  o ffshore ) by year 

• The 1 9 7 0  gas  s upp l i e s  from e ach of the above s ourc e s  we re  
ob t ained from pub l i s hed do cument s and used  as  a b a s e year  
in  all  s upp ly and transportat i on ana ly s e s . 

Ex i s t ing Transmi s s ion Fac i l i t i e s  

The bas ic  g a s  t ransmi s s ion a s s ump t i on i s  that the vo l ume s o f  
gas transp o r t e d  to market i n  1 9 7 0  rep r e s en t  t h e  capac i ty o f  the 
ex i s t ing fac i l i t i e s . No at temp t was made to de t e rmine the do l lar 
value o f  the ex i s t ing fac i l i t i e s  as  of Dec emb e r  3 1 , 1 9 7 0 . Al l 
tran smi s s i on vo lume s l e s s  or equal to tho s e  t ransp o r t e d  in 1 9 7 0  
have b een a s s umed t o  b e  de l ive red thr ough exi s t ing fac i l i t i e s . 
I f  the t ransmi s s i on vo lume exceeds the 1 9 7 0  b a s e year , i t  i s  
as s ume d that new t ran smi s s ion fac i l i t i e s  wi l l  b e  cons truc t e d . 
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Vo lume Appo r t i onment 

In  any r e a l  wor l d  s i tuat ion , t o t a l  demand wi l l  adj us t to meet  
total  supp ly . Thi s wi l l  b e  accomp l i s hed e i ther by marke t force s 
or by regu l at i on , o r  a comb inat i on o f  both . 

The f i r s t  s t ep in t he vo l ume app o r t i onment u s e d  was t o  ma tch 
demand and s upp ly . The t o t a l  s upp ly inc l ud e s  dome s t ic pro duct i on ,  
Alas kan pro duct i on , LNG , SNG , co al  gas , nuc l e a r  s t imu l a t ion and 
p ip e l ine imp or t s . The t o tal  demand as deve l op e d  indep endent ly by 
the Demand Task  Force was adj us t e d  to equal the t o t a l  s upp ly when 
supply is l e s s  than demand . 

Aft e r  the t o tal  demand was adj us t e d  t o  ma tch t he t o t a l  s upp ly , 
the t o tal s upp ly was a l l oca ted to each PAD d i s t r ict . The PAD 
d i s t rict al locat i on was done by dev e l op ing a PAD d i s t r ict demand 
percentag e .  The demand p e rcentage i s  the ind i v i dual  unadj u s t e d  
PAD d i s t r ict demand l e s s  f i e l d  u s e , divi de d  b y  t h e  t o t a l  una dj us t ed 
demand l e s s  f i e l d  us e .  Thi s i s  each PAD d i s t r ict ' s  f a i r  s hare 
percentag e . Thi s p ercentage is  mul t ip l i e d  by the t o t a l  s upp ly . 
The r e s u l t ing numb er i s  the adj us ted  demand for the p a r t icu l a r  
PAD d i s t rict . The sum o f  the PAD adj us t e d  demands mus t equa l the 
t o t a l  U . S .  s upp ly . 

The next s t ep in the vo l ume app o r t i onment was t o  a s s i gn the 
r e g i onal s upp l i e s  as  deve l op e d  by the Gas Supp l y  T a s k  Group to an 
approp r i a t e  PAD d i s t r ict . The dome s t ic and A l a s kan produc t i on 
as s ignmen t s  are as  fo l l ows : 

PAD D i s t r ict 

I 
I I  

I I I  
IV 

v 
I I ,  V 

NPC Regions 

1 0 , 11  and l l a  
7 ,  8 ,  9 and 9 . 5 9 %  o f  4 *  
5 ,  6 ,  6 a  and 7 6 . 2 5 %  o f  3 *  
9 0 . 4 1 %  o f  4 *  and 2 3 . 7 5 %  o f  3 *  
2 and 2a  
1 No rth and Canad i an Arct ic 
gas a l l oca t e d  5 0 %  t o  each o f  
PAD D i s t ricts I I  and V 

* The exact a l l ocat ion o f  Reg i on s  3 and 
4 wa s b a s ed  on gas r e s e rves  by s ta t e  as  o f  
Decemb er 3 1 , 1 9 7 0 . 

The LNG imp o r t s  were a s s i gned t o  PAD d i s t ri c t s  b a s e d  on por t 
of entry . SNG product ion was as s i gned t o  PAD d i s t r ict s b a s ed  on 
p l ant l ocat i ons . C o a l  gas if ica t i on vo lume s were  as s i gned t o  the 
approp r i at e  PAD d i s t r ict bas ed  on p l ant and co al  r e s erve locat i ons . 
Canad i an p ip e l ine imp o r t s  were a s s i gned t o  the a?p rop r i a t e  PAD 
d i s t r icts b a s ed on l o g ical po ints  o f  entry . 
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Th i s  comp l e t e s  the vo lume appor t i onmen t . E ach PAD di s t r i c t  
now h a s  an adj u s t ed PA D demand and a s s i gn ed g a s  s upp l i e s .  ( S e e  
F iguT e s  1 and 2 for  NPC Re g i ons and PAD D i s t r i c t s . )  

PAD D i s t r ict Gas  Balance 

A gas b a l ance i s  comput ed for each PAD d i s t r i c t  and fo r the 
U , S ,  t o t al fo r each year of the proj e c t ion . A s amp l e  o f  the for ­
mat i s  shown in Tab l e  1 8 .  Total  s upply i s  the s um o f  dome s t i c  
product ion , p ip e l ine imp or t s , LNG , SNG 1 c o a l  g a s  and nuc l ear  
s t imu lat ion gas for  each PAD dis t r i c t . 

The adj u s t e d  demand previous ly deve l op e d  i s  s ub t r a c t e d  from 
the t o t a l  s upp ly . The di fference i s  the s upp ly b a l anc e , e i ther 
an exce s s  or a d e f i c i t .  

The supp ly at tachmen t vo lumes inc lude new dome s t i c  gas  pro ­
duc t ion p er year sp l i t  into o ffshore and onsho r e , LNG , SNG , coal  
gas and nuc l ear s t imu l a t i on . 

The LNG , SNG and coal  gas vo lume s are u s e d  t o  deve l op a t tach ­
ment fac i l i ty c o s t s  requ i red to conne ct the par t i cu l ar p l an t  to 
the neare s t  maj o r  t ransm i s s i on network . I t  was as s umed that pro ­
duc t i on a t t achment fac i l i t i e s  wou l d  b e  requ i r e d  for  new p ro duc t i on 
each year . Gather ing fac i l i t i e s  are nece s s ary t o  b r ing new p ro ­
duc t ion into exi s t ing networks . The s upp ly a t t a chment vo l ume s are 
the inc remental  new product i on each year per s our c e . 

In  the I n i t i a l  Appra i s al , i t  was a s s ume d that the LNG at tach ­
ment s wou l d  require short transm i s s i on l e g s  t o  conne c t  the vapor ­
i z at i on fac i l i t i e s  to the neare s t  transm i s s i on netwo rk . *  I n  th i s  
final report , an ave rage d i s tance o f  1 0 0  mi l e s  was a s s ume d b e tween 
port o f  entry and exi s t i ng t ransmi s s i on s ys tems . The c o a l  gas  
att achmen t s  in the I n i t i a l  Appra i s a l  wer e  as s ume d t o  b e  ma j o r  
transmi s s i on l ines  from t h e  c o a l  gas  p l ant l o c a t i on s  t o  the ne a r ­
es t maj or market ar ea . A more app rop r i a t e  a s s ump t i on i s  to de ­
ve l op transmi s s i on at tachment fac i l i t i e s  fo r bo th SNG and c o a l  
gas , whi ch wou l d  connect  the p l an t s  to t h e  ne are s t  maj o r  t rans ­
mi s s ion s ys t em .  Th i s  i s  mo re real i s t i c  than the as s ump t i on made 
in the I n i t i a l  Apprai s al . As an examp l e , as s ume a c o a l  gas p l an t  
i n  Wyoming . Under t h e  I n i t ial  Apprai s a l  a s s ump t i on , a new p ip e ­
l ine was con s t ru c t e d  and cos t s  inc l ude d for  the p ip e l ine from 
Wyom ing to Ch i c ago , the neare s t  maj o r  me t r op o l i t an a r ea . Under 
the new a s s ump t ion , an atta chment p ip e l ine wou ld be a s s ume d from 
Wyoming to the neare s t  maj or transmi s s i o n  s y s tem , i . e . , E l  Pas o ,  
Transwe s t ern , No rthern Natural , Natural Gas  P ip e l ine , or Co l orado 
Inter s t at e . Onc e  the s upply has b e en a t t ache d , exp ans i o n  o f  th e 
exi s t ing sys t ems i s  determine d by the inter and intra PAD tran s ­
m i s s ion fac i l i t i e s . 

* NPC , U . S .  En ergy Ou t l o o k :  A n  Ini t i a l  A ppra i s a l 1 9 ? 1 - 1 9 8 5 � 
Vo l ume I I , (Novemb e r  1 9 7 1 ) . 
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Regional Boundaries: Region 1 -Alaska and Hawai i ,  except North Slope; Region 2 - Pacific Coast States; Region 2A - Pacific Ocean, except 
Alaska; Region 3 - Western Rocky Mountains;  Region 4 - Eastern Rocky Mountains; Region 5 - West Texas and Eastern New Mexico; Region 
6 - Western Gulf Basi n ;  Region 6A - G ulf of Mexico; Reg ion ? - M idcontinent; Region 8 - M ich igan Basi n ;  Reg ion 9 - Eastern I nterior; Region 
1 0 - Appalachians; Region 1 1 - Atlantic Coast; Region 1 1 A - Atlantic Ocea n .  

Source: NPC Future Petroleum Provinces of the United States (July 1 970)-with slight modification. 

F i gure 1 .  NPC P e t r o l eum P rovinc e s  o f  the Un i te d  S t a t e s - - Supp ly Re g i ons . 
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DESCRIPTION 

PAD SUPPL Y 
Dome stic Production 

Region 

TABLE 1 8  

PAD DISTRICT 
GAS BALANC E 

Actual 
1 9 70 

E stimated 
1 9 75 1 9 8 0  1 9 8 5  

Region 
Region � - - T otal Production Pe r Year Per Region 

Region 
Sub - T otal 

Pipeline Imports 
Ala skan/Canadian Arctic 
Existing C anadian Contra ct s 
Mexican 

LNG 
SNG 
Coal Ga s 
Nuclear Stimulation 
T otal Supply ( +) 

Adjusted Demand ( - ) 

SUPPL Y BALANCE 
Exce s s  ( +) 
Deficiency ( - ) 

SUPPLY ATTACHMENT VOLUMES 
New Pr oduction 

Offshor e 
Onshore 

LNG 
SNG 
Coal Ga s 
Nuclear Stimulation 

Total 

) 
) 

) - - Total Production Per Year Per Region 
) 
) 
) 

) 

) 
)
- - Inc reme ntal Volume s Attached Each Year 

) 
) 
) 

TRANSMISSION EXPANSION VOL UMES 
Intra PAD 
Inte r PAD 

Total 

ST ORAGE EXPANSION VOL UMES 
Intra PAD 
Inter PAD 

T otal 
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SNG p l ants  were as s umed to b e  cons truc t e d  c l o s e  t o  maj o r  
marke t s  and ex i s t ing sys t ems . An ave rage d i s tan c e  o f  5 0  mi l e s  was 
us ed  for a l l  p l ant conne c t ion fac i l i t i e s . The c onnec t i on fa c i l i ­
t i e s  for coal  gas  p l ants  were deve l op e d  on a s t a t e - by - s t a t e  b a s i s  
a s s uming conne ct i on t o  the near es t maj or t ran smi s s i on sys t em . 
Nuc lear s t imul at ion s ources  were t r e a t e d  the s ame as  new p r o duc ­
t i on att achmen t s  and as s umed to b e  ga the re d and conne c t e d  t o  ex ­
i s t ing sys tems in Wyoming and C o l o r ado . 

The t ransm i s s ion exp ans ion vo lume s are c omput e d  in two part s  
- - inter PAD vo lumes and intra PAD vo lume s . The inter  PAD t rans ­
mi s s i on vo lume i s  the amount o f  gas wh i ch mus t f l ow into  a PAD 
d i s t r i c t  in order t o  s a t i s fy the demand . The vo lume i s  deve l op e d  
for e ach PAD d i s t r i c t  b y  s ub t ract ing the adj us t e d  demand from the 
total  s upp ly for each year . A n ega t ive b a l a n c e i s  the int er  PAD 
tran sm i s s i on vo lume . Thi s  i s  the vo lume whi ch mus t  f l ow into  the 
PAD d i s t r i c t  t o  b a l ance  supp ly w i th demand . I f  s upp ly exc e e ds 
demand , a po s i t ive b a l ance o ccurs . A pos i t ive b a l ance i s  z e ro e d  
and n o t  us e d  i n  the computati on . I f  any year ' s  i nt e r  PAD t r ans ­
mi s s i on vo l ume exc e eds the 1 9 7 0  bas e year , o r  any p r i o r  year , 
wh i chever i s  large r , the diffe r e n c e  i s  the i n t e r  PA D expa ns i o n  
vo l um e  and requ i r e s  new fac i l i t i e s . The new fac i l i t i e s  are  
accounted for by the r e c e iving PAD d i s t r i c t . 

The intra PAD t ransm i s s i on vo lume i s  the t o t a l  s upply for 
the year . The intra PAD exp ans i on vo lume i s  the di ffe renc e b e ­
tween the current year ' s  t o t a l  sup p ly and the 1 9 7 0  b a s e p e r i o d 
supp ly , or any p r i o r  p e r i o d  s upp ly whi ch i s  l ar g e r  than 1 9 7 0 . 

The s to rage exp ans i on vo lume s rep r e s ent the inc remen t a l  i n ­
creas e i n  s torage us e .  The s t o r a g e  expans ion vo l ume i s  deve l op ed 
by mul t ip ly ing the s to rage us e fac tor t imes b o th the intra and 
inter  PAD tran sm i s s i o n  expans ion vo l ume . Th i s  i s  the inc r e a s e  in 
total  s to rage u s e  fo r the part icular year . The s to r age u s e  fac ­
tor was deve loped  by corr e l at ing s torage us e wi th to t a l  s a l e s  o f  
gas . The l inear cor r e l a t i on was included i n  the mo de l and de ­
velops  a s torage wi thdrawa l fac tor for each year . Th i s  p e rmi t s  
s torage growth whe ther s a l e s  incre as e or d e c r e a s e .  

Fac i l i ty Comput� t i onal Pro cedure 

The procedure us ed  to deve l op cap i t a l  c o s t s  was s im i l ar to 
that us ed  in the I n i t ial  Appra i s a l . The vo l umes for each of th e 
maj or fa c i l i ty co s t  areas , trans mi s s i on expans i on vo l ume s , s upp ly 
att achmen t s  and s torage  vo lume s are deve l op e d  from the gas b a l ­
ance  (Tab l e  1 8 )  and u s e d  w i th the cap i t a l  c o s t fac t o r s  to deve l op 
t o t a l  fac i l i ty c o s t s . T o t a l  cap i ta l  co s t s are  deve l op e d  on an 
indiv i dua l PAD d i s t r i c t bas i s  in the fo rma t s hown in Tab l e  1 9 . 
Tab l e  2 0  shows the cap i t a l  co s t  fac t o r s  us e d  in the s tudy . The 
deve l opment o f  the s e  fac t o r s  i s  d i s cus s e d in the s e c t i on on c o s t  
facto r s . 
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TABLE 1 9  

PAD DISTRIC T 
CAPITAL COSTS 

CAPITAL C OSTS FOR ADDIT IONAL 
T RANSMISSION FAC ILITIES 

1 .  T RANSMISSION - DOMESTIC 

Intra PAD 
Inter PAD 

Sub- Total 

2 .  TRANSMISSION - IMPORTS 

Ala skan /C anadian Arctic 

3 .  SUPPL Y ATTACHMENTS 

New Production 
Onshore 
Offshore 

LNG 
SNG 
C oal Gas 
Nuclear Stimulation 

Sub - Total 

4. NEW ST ORAGE FACILITIES 

T OTAL NEW FAC ILITIES 

1 9 7 1  to 1 9 75 1 9 76 to 1 9 8 0  1 9 8 1  to 1 9 8 5  
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TABLE 2 0  

PAD DIST RICT 
CAPITAL C OST --FACT ORS 

All Figure_s in $ /MMcf of Annual Volume 
/ 

PAD Inter PAD Intra PAD Onshore Offshore LNG SNG C oal Gas  Sto ra�e 
District T ransmi s sion T ransmi s sion Gathering Gathe ring Attachment Attachment Attachment U s e  1 )  

I 2 , 0 5 0  4 1 0  1 00 45 0 8 5  4 5  

II 1 , 6 0 0  640 1 00 45 

III 1 , 2 0 0  3 6 0  1 0 0  4 5 0  8 0  45  

Iv< 2 )  1 , 050  3 1 5  1 0 0 

v 1 , 0 5 0  5 2 5  1 0 0  4 5 0  8 5  

Note s :  
( 1 ) Storage us e co st factor is  b a se d  on U . S .  Average 1 9 70 C o st s .  The storag e 

volume factor i s  a linear proj e ction based on histor ical reg r e s sion analysi s .  

( 2 )  Nuclear stimulation gathe ring attachment cost applie s  only to PAD I V  and i s  
e stimated at $ 1 5 0 /MMcf. 

1 ,  1 5 0  

1 , 000  1 ,  1 5 0  

2 2 5  1 ,  1 5 0  

7 5 0  1 ,  1 5 0  

1 ,  1 5 0  



In  g ener al , the c o s t  fac t o r s  for int er  PAD t ransmi s s i on ,  o n ­
shore  and o ff s ho r e  g a the r ing and s torage w i t hdrawa l w e r e  d ev e l op e d  
fr om h i s t o r i c a l  c o s t  pat t e rns es c a l a t e d  t o  1 9 7 0  co s t s . The LNG 
attachment c o s t fac t o rs were es t ima ted b as e d  on the as s ump t i o n  
that t h e  g a s  wou l d  have to b e  t ransp o r t e d  an ave rage o f  1 0 0  m i l e s  
t o  ent er  an e x i s t ing t ransmi s s i on o r  d i s t r ibut i o n  n e two rk . The 
SNG a t tachment c o s t s  were e s t imated a s s uming the cons t ruc t i on o f  
a conn e c t i ng p ip e l ine  ave rag ing SO m i l e s  from the p l an t  t o  e x i s t ­
ing fac i l i t i e s . The coal  gas att achment c o s t s  were  e s t ima t e d  by 
des i gni ng p ip e l in e s  to c onnect the p l an t s  to e x i s t ing t ransmi s s i on 
s y s tems . The Co a l  Tas k Group des i gnated the p l ant l oc a t i ons by 
coal  re s erve s and by s t ate . The intra PAD transmi s s i on c o s t s  were 
e s t imat e d  by d e t e rmin ing an average d i s tance  that g a s  wou l d  move 
wi thin the PAD d i s t r i c t  and then s ca l ing down the int e r  PAD c o s t s  
t o  re f l e c t  the shorter  d i s tance . 

The PAD d i s t r i c t  cap i t a l  c o s t s  were deve l op ed annua l ly by 
mul t ip ly ing the cap i t a l  c o s t  factors  in Tab l e  2 0  by the app r o p r i a t e  
vo lume from t h e  g a s  ba lance i n  Tab l e  1 8 . T h e  r e s u l tant co s t s  are  
summed to obtain  U . S .  t o t a l s and 5 - year t o t a l s fo r 1 9 7 5 ,  1 9 8 0  and 
1 9 8 5 . 

A l l  o f  the co s t  fac t o r s  and methods u s e d  were reva l i d a t e d  for 
the final repo r t . Bas ed  on the me tho do l ogy , a c omput e r  mode l wa s 
deve loped t o  per form the nece s s ary mechan i c a l  s t e p s  out l ine d . 

BAS I C  ASSUMP T I ONS 

Gas Demand 

• The b a s i c  demand f i gures  are on a 1 , 0 0 0 - BTU p er cub i c  
fo ot b a s i s  and we re  conver t e d  t o  an a s  me t er e d  vo l ume 
us ing a 1 , 0 3 2 - BTU p e r  cub i c  f o o t  conve r s i on . 

• Gas  demand f i gures  were ob tained from t he G a s  D emand Tas k 
Group for the years 1 9 7 0 , 1 9 7 5 , 1 9 8 0  and 1 9 8 5 . Each in ­
d iv i dual year in b e tween wa s interp o l at e d  us i ng a l inear 
approximat ion . 

• F o r  the s i tua t i on whe r e  t o t a l  demand exce e d s  t o t a l  s upp ly , 
the " fa i r  shar e "  ra t i o  i s  the t o t a l  s upply d i v i d e d  by 
t o t a l  demand l e s s  f i e l d  u s e . Th i s  f a i r  s ha r e  rat i o  was 
us ed  t o  adj us t e ach PAD d i s t r i c t ' s  demand . 

Gas Supply 

• The gas  s upp ly f i gur e s  us ed  were tho s e  s upp l i e d  by the 
Gas Supp ly Task Group . 

• The dome s t i c  s upp ly f i gur e s  rep r e s ent marke t e d  p r o duc t i on , 
wh i ch exc lude s f i e l d  u s e . 

6 2  



• No co s t s  were provided for vapo r i z a t i on o f  LNG , p r o duc t ion 
of  SNG o r  coal  gas , or for nuc l ear s t imu la t i on . Only 
att achment fac i l i t i es  were prov ide d . 

• The b a s e  year for gas  supp ly comp a r i s ons was 1 9 7 0 . 

• Al l f i gures  s upp l i ed  we re as metered  on common s tandard 
cond i t i ons . 

• The f i gures  for coal  g a s i f i c a t i on , numb er o f  p l ant s  r e ­
qui r ed , and l o c a t i ons of  res erves  b y  s t a t e  we re  s upp l i e d  
by the Coal  Task  Group . 

• Dome s t ic supp ly wa s p ro j e c t e d  u s i ng NPC p e tr o l eum prov­
inc e s . The  ind iv i dual province p r o du c t ion was  al l o c a t e d  
to the r e s p e c t ive PAD d i s t r i c t s  b a s ed  o n  r e s erve s i n  p l ace 
as o f  Decemb er  3 1 , 1 9 7 0 . 

• Ha l f  o f  the A l a s kan and Canadi an Arc t i c  g a s  was a s s ume d to 
ent er  the Cont inen tal Uni t ed S t a t e s  through PAD I I  and 
ha l f  through PAD V .  For Alaska , only Re g i on 1 - N was i n ­
c luded s ince  i t  was as s umed that a l l  o f  Re g i on 1 - S  wou l d  
b e  l ique fi ed  and inc l uded i n  the LNG p ro j e c t i ons . 

Faci l i t i e s  and Co s t s 

• Al l cos t s  are bas ed  on 1 9 7 0  cons tant do l l ar s . 

• H i s t o r i cal  co s t  factors  for int e r  PAD t ransmi s s i on , on­
shore and o ffshore att achmen t s  and s t orage  we re  b a s e d  on 
an average o f  the c o s t s  of  the l a s t 5 years  e s c a l at e d  to 
1 9 7 0 . 

• The da ta for the co s t  fac tors  carne from S t a t i s t i cs o f  
In t e rs ta t e  Na tura l G a s  Pip e l i n e  Compan i e s �  pub l i s he d  
annua l ly b y  the F ederal Power Commi s s i on . The s e  were 
corre l at e d  w i th data from Ame r i c an G a s  As s o c i at ion (AGA) 
(pub l i s h e d  annua l ly ) . 

• The s to rage us e fac tor i s  a l inear r e gr e s s i on o f  actual 
dat a  from AGA Gas Pac t s  (pub l i shed annu a l ly)  for  1 9 5 6  
thro ugh 1 9 7 0 . S t orage use  was p ro j e c t e d  t o  grow l inearly 
from 1 9 7 1  through 1 9 8 5 . 

• Intra PAD t ransmi s s ion co s t s were e s t imat e d  as  a p e rcent ­
age o f  the inter PAD co s t s  b as ed on an e s t ima t e d  m i l e ag e  
ra t i o . 

• Co s t s  o f  fac i l i t i e s  to transp o r t  Canad i an F ront i e r  g as t o  
a market a r e a  were included only for tho s e  fa c i l i t i e s  re ­
quired to t ran sport  the gas imp o r t e d  t o  the Uni t e d  S t a t e s . 
Th i s  i s  b a s ed  on the as s ump t i on that p ar t  o f  the F r ont i er 
gas  wi l l  f l ow t o  the Un i t e d  S t a t e s  and tha t at  l e a s t  part 
of the fi nanc ing , mat e r i a l s  and cons t ru c t i on manp ower wi l l  
b e  s upp l i e d  by the Un i t e d S t a t e s . 
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• Fac i l i t i e s  woul d  b e  requ i r e d  annua l ly t o  conne c t  new p ro ­
duc t i on . Even though s ome exi s t ing  f a c i l i t i e s  may b e  
us e d , i t  was a s s umed for thi s  s tudy that any new p r o du c ­
t i on r equi r e d  new fac i l i t i e s . 

• Gas  treat ing p l an t s  wou l d  b e  requi red o n  the A l a s kan/ 
Canadian Arc t i c  p ipe l ines  j us t  aft er  they ent e r  t he 
Un i t e d  S tat e s . Th i s  i s  cons i s tent wi th the gas  s upp ly 
a s s ump t i on that the Arc t i c  l ines  c arry h i gh hydro carbon 
dewpo int g a s . 

CAP I TAL COST FACTORS 

Transmi s s i on Capi t a l  C o s t s  

N o  va l i d me thod wa s found t o  corre l a t e  d i s t ance , vo l ume and 
co s t  us ing h i s t o r i ca l  informat i on on t ransmi s s i on c os t s .  As an 
a l t erna t ive , a c o r r i do r  ana lys i s  proc edur e was deve l op e d  t o  ana ­
l y z e  h i s t o r i c a l  c o s t s . The maj or p ip e l ines  were  as s i gned t o  cor ­
r i do r s  s e l e c t ed t o  f i t  the p a t t erns o f  exi s t ing  s y s t ems . I t  was 
as sumed that the p i p e l ines  wi thin the c o rr i do r s  s e rving ex i s t ing 
marke t s  wou l d  cont inue to do so in the future . I n  o ther wo rds , 
i t  was as s umed tha t marke t expans i on woul d b e  accomp l i sh e d  by 
exp anding ex i s t ing s y s t ems . Add i t i ona l ly , comp ani e s  were de s i g ­
nated a s  l ong l ine o r  feeder s y s t ems to min im i z e  intercompany 
trans act i ons . A map s howing the corrido r s  in r e l a t i on to the PAD 
d i s t r i c t s  i s  s hown in F i gure 3 .  The comp any as s i gnment s  to c o r ­
r i do r s  a r e  shown o n  Tab l e  2 1 .  

The int e r  PAD t ransmi s s i on co s t s  wer e  deve l op e d  by averag ing 
the incr emen t a l  incre as es  in gas  p l an t s  in s ervi c e  fo r e ach o f  
the c o r r i d o r s  for the years 1 9 6 6  through 1 9 7 0 . The average co s t s  
were e s c a l a t e d  t o  put a l l  do l l ars o n  a 1 9 7 0  b as i s .  The incre ­
ment a l  vo lume s for e ach corrido r  were ana l y z e d  t o  e l im ina t e  as 
many intercompany t rans a c t i ons as  p o s s ib l e . The c o r r i do r  c o s t s  
were a l l o c a t e d  t o  PAD d i s t r i c ts b a s e d  o n  the i r  g e o grap h i c  l o c a ­
t i on and the marke t s  s e rved b y  the comp an i e s  in t h e  c o r r i do r s . 
The corr i do r  c o s t s  in each PAD d i s t r i c t  we re  ave rag e d  t o  deve l op 
the i n t e r  PAD transmi s s i on c o s t s . The cor r i do r  a s s i gnme n t s  us e d  
are shown o n  F igure 3 and Tab l e  2 1 . 

The intra PAD transm i s s ion cos t s  we re  e s t ima t e d  b a s e d  on a 
rat i o  o f  intra PAD t o  inter PAD m i l eages . B e c aus e the s upp ly 
s chedul e s  r e s u l t e d  in vas t ly di ffe rent p r o duc t i o n  vo l ume s b y  PAD 
d i s t r i c t , i t  was p o s s ib l e  that tr an smi s s i o n  fac i l i t i e s  wou l d  b e  
required wi thin a PAD d i s t r ic t  even though n o  i n t e r  PAD exp ans ion 
wou l d  b e  required . Th i s  wou l d  b e  part i cu l a r l y  t rue whe r e  large  
quant i t i e s  o f  LNG o r  SNG  were  produc e d  in  one  PAD di s t r i c t . Even 
though there were no m i l eages  u s e d  for the i n t e r  PAD c o s t s , they 
are certain ly mi l e age dep endent . I n  order t o  us e the s ame h i s ­
t o r i c a l  b a s e  for intra PAD c o s t s  as was us ed  for int e r  PAD , a 
p s eudo mi l eage  rat i on was deve l op e d . The p s eudo inter  PAD d i s ­
t ance i s  an ave rage s ca l e d  d i s t ance requ i r e d  t o  b r ing  intra 
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R efer ence 

Numb e r  

1 7 0 5  

2 4 8 5  

48 1 8  

5 2 6 0  

5 340 

6 4 2 0  

6 6 30 

6 9 45 

2240 

2 5 5 7  

3 2 0 0  

3 9 8 0  

5 9 02 

6 0 9 0  

6 2 1 0  

645 0 

6 6 0 0  

0 0 5 0  

0420 

1 0 1 0 

1 0 7 5  

0840 

1 9 1 3  

TABLE 2 1  

C ORRIDOR A 

C ompany 

Flo rida Gas T ransmis sion C ompany 

The J upit e r  C orpo ration 

Sabine Pipe Line C ompany 

South T exa s Natural G a s  Gathering C ompany 

S outhern Natural Gas C ompany 

T ran s continental G a s  Pipeline Corporation 

United Ga s Pipeline C ompany 

W e st T exa s Gathering C ompany 

C ORRIDOR B 

Humble Ga s T r ansmi s s ion C ompany 

Kentucky G a s  T r an smi s sion C o rpo ration 

Manufa cture r s  Light and Heat C ompany, The 

Ohio Fuel Gas C ompany, The 

T enne c o  Inc .  ( T enne s s e e  G a s  Pipelin e )  

T exa s E a stern T ransmis sion C orpo ration 

T exa s Gas T ransmi s sion C orp oration 

T runkline Gas C ompany 

United Fuel Gas C ompany 

Algonquin Ga s T ransmi s sion C ompany 

Atlantic S e aboard C orpo r ation 

C olumbia Gulf T ransmi s sion C ompany 

C on s olidated G a s  Supply Corporation 

C ORRIDOR C 

C itie s S e r vi c e  Ga s C ompany 

G reat Lake s Ga s T ransmis sion C ompany 
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Type of Line 

L ong Line 

F e e de r  Line 

Feeder Line 

Feeder Line 

L ong Line 

Long Line 

Long Line 

F e e d e r  Line 

L ong Line 

Feeder Line 

F e e d e r  Line 

F e eder Line 

Long Line 

L ong Line 

Long Line 

L ong Line 

Long Line 

Feeder Line 

F e eder Line 

L ong Line 

F e eder Line 

Long Line 

Long Line 



Refe rence 

Number 

3250 

3 3 2 0  

3 3 6 0  

3 3 82 

3 6 2 0  

3 8 0 0  

4 1 6 0  

0 9 3 0  

1470 

6425 

5 4 5 0  

1 4 7 0  

6 4 2 5  

4 1 3 5 

TABLE 2 1  ( Cont ' d . ) 

C ompany 

Michigan Ga s Storage C ompany 

Michigan W i s consin Pipe Line C ompany 

Midwe stern Ga s T ransmi s s ion C ompany 

Mi s si s sippi River T ransmi s s ion C o rpor ation 

Natural G a s  Pipeline C ompany of America 

Northern Natural Ga s C ompany 

Panhandle Eastern Pipe Line C ompany 

C ORRIDOR D 

C olorado Int e r s tate C o rpo ration 

El Pa s o  Natural Ga s C ompany 

T ranswe stern Pipeline C ompany 

C ORRIDOR E 

Southwe s t  Gas Corporation 

El Paso Natural Gas Company 

Transwe s tern Pipel ine Company 

C ORRIDOR F 

Pacific G a s  T r ansmi s sion C ompany 

PAD DIST RIC T - C ORRIDOR RELAT IONSHIP 

PAD I C o rridor s A & B 

PAD II C o rridor C 

PAD III C o rridor s C ,  D & E 

PAD IV C o rridor s D & E 

PAD V C or ridor E & F 

C o r ridor G wa s not u s e d  due to th e limite d  
amount of information available . 
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T ype of Line 

F e e d e r  Line 

Long Line 

Feeder Line 

F eeder Line 

L ong Line 

Long Line 

Long Line 

L ong Line 

L o ng Line 

Long Line 

Feeder Line 

Long Line 

Long Line 

L ong Line 



PAD gas  s upp l i e s  t o  the maj or market areas . The p s eudo d i s t anc e s  
and rat i o  o f  i n t r a  t o  i n t e r  PAD d i s t ance i s  shown b e l o w . The intra 
PAD ratio  was app l i e d  t o  the inter PAD t ransm i s s i on co s t  fac t o r  t o  
deve l op a n  i n t r a  PAD c o s t  fact o r . 

Pseudo PAD Mileage s  

Pseudo Ps eudo Intra / Inte r  
PAD Inter PAD Intra PAD PAD Mileag e 

District Distance Distance Ratio 

I 1 , 2 0 0  240 . 2 0  
II 9 5 0  3 8 0  . 40 

III 9 5 0  2 85 . 3 0  
IV 6 00 1 8 0  . 3 0  
v 1 , 2 0 0  6 0 0  . 5 0  

Produc t i on At t achment Cos t s  

The onsho r e  a t t achment c o s t s  were deve l op e d  b y  s umming the 
inc remental produ c t i o n  and gathe ring cos t s  for a l l  c o r r i do r s  for 
the ye ars 1 9 6 6 through 1 9 7 0 . The s e  c o s t s  were e s c a l a t e d  t o  1 9 7 0  
do l l ar s . The increment a l  s a l e s  vo lume , l e s s  i n t e rcomp any t rans ­
act ions , were s umme d for the s ame p e r i o d , d i v i d e d  into  the e s c a ­
lated  do l l ars t o  deve l op a $ /MMCF c o s t  fac t o r . The p r o duc t i on 
attachment c o s t s  were bas ed  on a U . S .  t o t a l , rather than on an 
individua l PAD d i s t r i c t  b as i s , t o  imp rove the a c curacy o f  the total  
cost  e s t imate b ecau s e  o f  the  poor  s amp l e  ava i l ab l e  in s ome PAD 
d i s t r i c t s . The onsho re  atta chment cos t was deve l op e d  by mul t ip ly ­
ing the c o s t  fac t o r  t ime s the annual new produc t ion . 

The o f fshore attachment c o s ts were e s t ima t e d  b as ed  on hi s ­
t o r i c a l  c o s t s  o f  ex i s t ing an d prop o s ed o ffshore  sys t ems . The c o s t  
fac to r s , $ /MMC F , were enormous s ince many o f  t h e  p i p e l ine s were 
new s y s t ems and were operat ing at l ow l o a d  fac t o r s . I n  o rder  to 
make the pro j ect i ons as  re a l i s t i c  as  po s s ib l e , 1 9 7 0  do l l a r s  ( e s t i ­
mated o r  actua l )  were us e d ,  div i ded by a vo lume e s t ima t e d  to b e  
8 0  percent o f  max imum capac i ty . An 8 0 - p e rcent l o a d  f a c t o r  was b e ­
l i eved t o  b e  r e a s onab l e  for o f fsho re sys t ems operat ing over the 
1 5 - year p e r i o d  from 1 9 7 1  t o  1 9 8 5 .  Th i s  fac t o r  is app l i e d  only to 
the new produc t i on in Re g i ons 2 - A ,  6 - A and 1 1 - A .  

LNG At t achment C o s t s  

The LNG a t t achment cos t s  were b a s e d o n  an equi val ent 1 0 0 - m i l e  
p ip e l ine sys t em require d  to connect the vap o r i z a t i on fac i l i t i e s  t o  
exi s t ing g a s  t ran smi s s ion or d i s t r ibut i on sys t ems . 

An equival en t  1 0 0 -mi l e  connect ion p ip e l ine was deve l op e d  by 
evaluat ing LNG p o rt - o f - entry l o c a t i ons in r e l a t i on to the ex i s t ing 
transmi s s ion and d i s t r ibut i on sys tems wh i ch could  b e  s erve d .  
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Based on the port o f  entry and vo lume s to b e  de l ivered , an equiva ­
l ent 1 0 0 - rn i l e  sys tem was required  for the average r e gas i f i c at i on 
and de l i very sys t em .  The c o s t  o f  the equ i va l ent sys t em was de ­
veloped by e s t ima t ing the c o s t o f  a 3 0 - inch d i ame t e r  and a 3 6 - inch 
diame t e r  l ine , each 1 0 0  m i l e s  l ong . The c o s t e s t ima t e s  were b a s ed 
on a total  U . S .  we i gh t e d  ave rage co s t  adj us t ed t o  r e f l e c t  labor 
and cons truc t i on di fference s in  each of  the  PAD d i s t r i c t s  invo lve d . 
The co s t  o f  each p ip e l ine was divi ded by i t s  c ap ac i ty and then 
ave raged to ob t a in a co s t  fac tor in $ /MMC F . 

SNG At tachmen t s  Co s t s  

The SNG a t t achment c o s t s  were b a s e d  on an equiva l en t  5 0 - mi l e  
connec t i on l ine from e ach p l ant to an exi s t ing s y s tem . The equiva ­
l ent l eng th was det ermine d by s c al ing the d i s t an c e  b e tween p ro ­
po s ed p l ant s i t e s  and exi s t ing p ip e l ine fac i l i t i e s . B e c aus e o f  
the wide rang e o f  v o l umes from SNG p l ant s , three p ip e l ine sys t ems 
- - 2 0 - inch , 2 4 - inch and 3 0 - inch diame t er s - -were us e d  t o  deve lop the 
c o s t  fact o r , Us ing U . S .  average c o s t s , the $ /MMC F for e ach o f  the 
three p ip e l ines were averaged to deve l op the c o s t fac to r . Th i s  
was adj us t e d  t o  r e f l e c t  M i dwe s t  and Eas t Co a s t  cond i t i o ns . 

Coal Gas At tachment Cos t s  

In  gene ra l , the attachment c o s t s  are b a s e d  o n  conne c t i ng the 
coal gas  p l ant s  to ex i s t ing t ransmi s s ion sys t ems . The p l an t  l o c a ­
t i ons were e s t imat e d  b a s ed  o n  the l o cati ons o f  c o a l  r e s e rve s by 
s t ate . No s p e c i f i c  p l ant locat ions we re  g iven . The numb er o f  
p l ants  and r e s e rves by s ta t e  were s upp l i e d  b y  the Co a l  Task Group . 

Two d i fferent l ine s i z e s - - 2 4 - inch and 3 0 - inch - - were u t i l i z e d  
t o  e s t imat e  the c o s t o f  t ran sport ing g a s  from the a r e a s  o f  c o a l  
res erve s . P l ant s i t es were s e l e c t e d  in the areas o f  r e s e rve s , 
and m i l eages were s ca l e d t o  conne ct each p l ant t o  an exi s t ing 
transmi s s i on sys tem . P l an t s  were a s s umed t o  be conne c t e d  t o  the 
near e s t  maj o r  transm i s s i on sys tem .  It was e s t ima t e d  tha t  c o a l  
g a s  wou l d  f l ow t o  t h e  We s t  Coas t and t h e  Midwe s t  from New Mexi co , 
to the We s t  Coas t and the Midwe s t  from Montana and Wyoming and to 
the Mi dwe s t  from North Dako ta . 

The l ine cap a c i t i e s  and hors epowe r requi r e d , as s um ing a 1 . 5  
compre s s i on rat i o  and 1 0 0 - rn i l e  s t at ion s p ac ing , were c a l cu l a t e d  
for each o f  t h e  l ine s i z e s . The c o s t  o f  t h e  p ip e l ine and corn ­
pres s o r  faci l i t i e s  was e s t ima ted us i ng FPC data for the y e ar 1 9 7 0 . 
By averaging the c o s t s  for the two l ine s i z e s , p s eudo connec t i on 
cos ts for a s tandard p l ant ( 2 5 0  MMCF/D)  were deve l op e d . The p l ant 
conne c t i on co s t s  per PAD d i s t r i c t  were averaged  to d eve l op a co s t  
fac to r , $ /MMCF . The average d i s tance b e twe en the p l ant s and ex ­
i s t ing sys tems and comput e d  average cos t s  are shown b e l ow :  
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C alculated 
Ave rage C onne ction 

PAD Mileage to C o st 
District Connect $ /MMcf 

II 46 2 . 5 $9 8 8 . 9  

III 1 08 . 3 2 1 9 . 6 

IV 3 29 . 5 7 39 . 9 

T he co st s  were rounded for u s e  in the computer model . 

A l askan/ C anad i an Arct i c  Fac i l i t i e s  

A s chedu l e  o f  A l as kan pro du c t i on and C ana d i an F ront i e r  pro ­
duc t i on was deve l op ed by the Gas Supp ly Task  G roup . Al l o f  the 
Alas kan gas and a p o r t i on o f  the Canadian gas  mus t  be t r an s p o r t e d  
acro s s Canada f o r  d e l ive ry t o  t h e  l ower 4 8  s t at e s . S ince  t h e  con ­
s t ruc t i on and f inanc ing o f  any Arc t i c  sys t em wi l l  b e  at  l e a s t 
part i a l ly dep endent on the Un i t ed  S t a t e s , the c ap i t a l  requir ement s 
fo r the Ar c t i c  p i p e l ines  in b o th Alaska and C anada requ i r e d  to 
de l iver the vo l ume s for U . S .  consump t i on have b e en included in 
thi s report . The c o s t s  of the faci l i t i e s  requ i r e d  t o  tran sp o rt 
Canad i an Fron t i e r  gas  to Canadian markets  have n o t b e en included . 
S i nc e the co s t s  are dep endent on vo lumes out s ide  o f  the gas b a l ­
anc e s , the c o s t s  o f  Arc t i c  faci l i t i e s  have b e en c omput e d  s eparat e ly 
and the cap i t al  co s t  requi rement s ins e r t e d  in the p rogram .  De ta i l s  
o f  the Arc t i c  c o s t  e s t imat e s  are included i n  Se c t i on I .  

Three maj o r  p ip e l ine  sys tems were a s s umed for ana lys i s . A 
main trunk sys t em wh i ch wou l d  b e  con s t ru c t e d  from A l a s ka ' s  No rth 
S l op e  to Emers on ,  Man i toba , with a b i furca t i on l ine  that s p l i t s  
o f f  a t  approxima t e ly E dmonton and runs toward Spokan e , Wa sh ington . 
Th i s  s y s t em wou l d  hand l e  a l l  o f  the Alaskan and C anadian g a s  pro ­
duced in the Macken z i e De l t a . The l ength o f  the s ys t em is  2 , 4 0 0  
m i l e s  w i th a 6 0 0 - m i l e  b i furca t i on l ine . Three c omp l e t e  4 8 - inch 
p ip e l ines  wou l d  have to be bui l t  b e tween 1 9 7 5  and 1 9 8 5  for th i s  
sys t em .  

The s e cond sys t em i s  an Arc t i c  I s l ands sys t em t o  t ran s p o r t  
gas from t h e  Cana d i an Ar c t i c I s l ands . For th i s  s tudy , a l ine wa s 
routed from E l l e f  Ringne s I s l and t o  Winn ip e g , us ing  an i s l and 
s t epping s t one rout e . The t o t a l  l ine d i s tance  is 2 , 1 0 0  mi l e s . 
Be caus e o f  the vo lume s invo l ved , a 4 8 - inch p ip e l ine  s y s tem was 
a s s ume d . Trade j ourna l ar t i c l e s  have ind i c a t e d  tha t a rout e  
d i r e c t  t o  Montreal  was b e ing cons idered . Thi s  wou l d  add about 5 0 0  
m i l e s  t o  the e s t ima t e d  s y s t em l ength and about $ 6 0 0  m i l l ion t o  the 
co s t . The a s s umed rout ing interconne c t s  w i th Tran s C anada P i p e ­
Line ' s  exi s t ing sys t em near Winn ip e g . Th i s  s ys t em was e s t ima t e d  
t o  b e  in s e rvi ce b y  1 9 8 3 . 

The thir d  s ys tem i s  a Canadian At lant i c  o ffshore  sys tem . 
Th i s  was e s t imat e d  as  an 8 0 0 - mi l e  sys t em from Sab l e  I s l and t o  
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Montrea l .  Agai n , b ecaus e o f  the vo lumes , a 4 8 - inch p ip e l ine was 
used . F i r s t  de l i ve r i e s  were s chedu l e d  for 1 9 7 6 from th i s  s y s t em .  

The co s t  e s t ima t e s  were prepared on a year - by - ye ar b a s i s  fo r 
al l thr e e  sys t ems t ak ing into account the t o t a l  and inc rement a l  
vo lume , load factor and l o cat ion o f  fac i l i t i e s . D e t a i l s  o f  the 
e s t imat e s  are s hown in S e c t i on I .  Al l co s t s  for Ar c t i c  sys t ems 
w e re b a s e d  on c o s t s  dev e l oped by the No r t hwe s t  Proj e c t  S tudy Group . 
Permi s s ion was rece ived from thi s group to u s e  the i r  e s t ima t e s  for 
bo th ons hor e and o f f s ho re fac i l i t i e s . The e s t imat e s  u s e d  in th i s  
s tudy are not es c a l a t e d ; they repres ent 1 9 7 0  c o s t s . 

S t o rage Co s t s  and Us e Factor 

The s torage c o s t  fac tor was  deve l op e d  in a s im i l a r  manner t o  
the tran smi s s i on c o s t s . Increment a l  chang e s  in g a s  p l an t s  in 
s e rvi ce from b o th AGA Gas Fa c t s  and FPC S ta ti s t i c s o f  In t e r s t a t e  
Na t ura l Ga s Pip e l i n e  Comp a ni e s  were rev i ewe d .  The 5 - ye ar averages  
from 1 9 6 6  t o  1 9 7 0  were s im i l ar . AGA G a s  F a c t s  was used a s  a b a s i s  
for the co s t s  s ince  i t  c onta ine d a b e t ter  s amp l e . The 5 - ye a r  
average incremental cap i t a l  cos t s  e s c a l a t e d  t o  1 9 7 0 , divided  by 
th � incremental  increas e in " s t orage us e , "  res u l t ed in a U . S .  t o tal  
s to rage c o s t fac to r  in $ /MMCF . S t orage u s e  is  d e f i ne d  as gas  de ­
l ivered to s t orage . S ince gas del ivered t o  s to rage  inc lud e s  
cus hion growth a s  we l l  as  working s torage growth and rep l ac ement , 
i t  i s  mo re  rep r e s entat ive o f  s t o rage us e and g rowth than i s  s t o r ­
age wi thdrawal . 

The s torage us e factor for the Un i t ed  S t a t e s  was ana l y z e d  
from 1 9 5 5  t o  1 9 7 0  us i ng a l inear regres s i on . The U . S .  t o t a l  s t o r ­
age us e fa ctor was app l i e d  to each PAD d i s t r i c t . T o t a l  U . S .  s to r ­
age c o s ts are reas onab l e , but individual PAD d i s t r i c t  c o s t s  may b e  
d i s torted . 

The s torage us e fac tor inc lude d in the p r og ram i s  

Y = . 0 0 1 9 4 7X - 3 . 7 2 4 4 4 2  

Where Y = Storage  U s e  Factor 

X = Year . 

Since the s t o rage u s e  factor increas es  e ach ye ar , i t  i s  p o s s i b l e  
for s t orage t o  inc r e a s e  even when gas  s upp ly decreas e s . The r a t e  
of  future s to rage growth w i l l  b e  dep endent up on g a s  s upp ly . The 
proj e c t i ons may b e  more va l i d  for Cas es  I I  and I I I  than for Cas e s  
I and IV . Howeve r ,  the method i s  reas onab l e  enough t o  b e  us e d  in 
al l cas es . 

Ex tra c t ion P l ant Co s t s  

Mo s t  o f  the p ro c e s s ing p l ant c o s t s  were e s t imat ed by the O i l  
and Gas Supp ly Task  Groups . However , the Gas  Supp ly Tas k Group 
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a s s umed that the Arc t i c  p ip e l ines  wou l d  t rans p o r t  h i gh hydro carbon 
dewp o in t  gas . The hydro carbons mus t be ext racted  a f t e r  the g a s  
ent e rs the l ower 4 8  s t a t e s . N o  fac i l i t i e s  for  the s e  extrac t i on 
p l an t s  were p rovi ded by the Gas Supp ly Task Group . 

The co s t s  o f  ex i s t ing extrac t ion p l an t s  des igned t o  t re a t  
s im i l a r  gas  s tr e ams w e r e  us ed  to deve l op a c o s t f a c t o r  in  $ /MMCF , 
adj us t e d  t o  r e f l e c t  1 9 7 0  c o s t s . The cos t factor was mul t ip l i e d  
by the vo l ume s o f  A l a s kan and Canadian Arc t i c  g a s  t rans p o r t e d  into 
the Un i t ed S t a t e s . 

7 2  



Exhib i t  I 

ALASKAN/ CANADI AN FAC I L I T I E S  COMPUTAT I ONAL 
MEtHOD AND CAP I TAL REQUI REMENTS 

The Gas Supp ly Group proj e c ted produc t i on from the Fron t i e r  
areas o f  Alaska and Canada f o r  a l l  s upp ly cas e s . The a r e a s  p ro ­
j e cted  are - -

• Alaska - - Re g i on 1 North 

• Canada No rthw e s t  Terr i t o r i e s  Ons ho r e  

• Canada Northwe s t  Terr i to r i e s  Offsho r e - - Ar c t i c  I s l ands 

• Canada At l ant i c  Offshore . 

In  add i t ion , p ro duc t ion from tradi t i onal  s ou r c e s  in We s t ern 
Canada was proj e c t e d  and inc luded in the t o t a l  Canadi an s upp ly . 
To tal  produc t ion in Canada exc e e ded the quant i t i e s  exp o r t e d  t o  th e 
Un i ted  S t a t e s . I n  fact , the Canadian Front i e r  pro duc t i on exc e e ds 
the t o t a l  vo lume s expor t e d . 

The s tudy was t o  proj e c t  tho s e  co s t s  a t t r ibutab l e  t o  the 
transp ortat ion of gas  for consump t ion in the Un i t e d  S t a t e s . Al l 
o f  the Alas kan gas  from Reg i on 1 North was a s s ume d t o  b e  t rans ­
ported d i r e c t l y  t o  the Un i t e d  S ta t e s  for consump t i o n . I t  was as ­
sumed that the t o t a l  c o s t o f  any fac i l i t i e s  requi r e d  t o  t ransport  
Alas kan and Canad i an Front i e r  gas  to the Un i t e d  States  wou l d  b e  
financ ed in the Un i t e d  S t a t e s . Fac i l i t i e s  and c o s t s  w e r e  e s t imated 
to t ransport  al l Alaskan and C anadian Fron t i e r  gas . No fac i l i t i e s  
were e s t imated fo r new produc t i on from tradi t i onal  s ou r c e s  in 
we s t ern Canada . Al l of the co s t s  requ i r e d  to tran s p o r t  A l a s kan 
gas and a p o r t i on o f  the c o s t s  for Canadian g a s  were a l l o c a t e d  t o  
the Un i t ed S t a t e s . The rat i o  o f  Fron t i e r  g a s  exp o r t e d t o  t o t a l  
Front i e r  g a s  produc e d  was app l i e d to the t o t a l  c o s t  o f  t ransp o r t ing 
Front i e r  gas . The r e s ul tant numb er was the co s t  of fac i l i t i e s  r e ­
quired  t o  t ransp o r t  the Canad i an Front i e r  g a s  t o  the Un i t e d  S t a t e s  
and was inc luded in t h e  s tudy . 

The detai l s  o f  the me thod us ed  to c ompute the A l a skan and 
Canadi an faci l i t i e s  fo l l ow in four s e c t ions , w i t h  e ach s e c t i o n  rep ­
re s ent ing one o f  the Supply Cas e s . The c a l cu l a t i on pro c e dure i s  
de s cr ib e d  in deta i l  for Cas e I .  Each c a s e  was done i n  a s im i lar 
fashion , and many of the cos ts and tab l e s are  i dent i c a l . 

METHODOLOGY 

The vo lume s proj e c t e d  from each s ource were  t abul a t e d  and 
a s s igned to p ip e l ine sys tems . The vo lumes  shown fo r A l a s k a  Re g i on 
1 North are we l lhead produc t i on and not marke t e d  p ro duc t i on a s  
shown i n  the p r imary g a s  b a l anc es . Al l o th e r  v o l ume s sh own are 
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mark e t e d  p ro duc t i on .  The a s s umpt i ons made by the G a s  Supp ly Task 
Group indi c a t e  that the f i e l d  us e and extract i on s h r i nkage fo r 
Canadian g a s  wou l d  o ccur in the produc ing areas . The p ip e l ine  
transp o r t ing the s e  vo lume s woul d  carry only marke t e d  p r o duc t i on . 
One o f  the a s s ump t ions for the Alaskan gas  was that  a s tr e am a s  
r i ch as p o s s ib l e  wou l d  b e  transported t o  t h e  l ow e r  4 8  s t a t e s  and 
s tr ipped a f t e r  ar r ival . To a l l ow for any change in gas  vo l ume and 
gas p rop er t i e s  due to the r i ch gas s t ream , and to a l l ow for fue l  
u s e  i n  transp o r t a t ion , w e l lhead product i on vo l ume s rath e r  than 
mark e t e d  p r o duc t i on we re us ed  fo r Alaska . 

The produ c t i on vo lume s were as s i gned to one o f  thr e e  p ip e l ine 
sys t ems a s s umed for t h i s  s tudy . They are shown on the a t t ached 
map ( F i gure 4 ) . 

The A l a s kan and Northwe s t  Terr i t ory onshore g a s  was  as s i gne d 
to the Macken z i e  Va l l ey P i p e l ine Sys tem . The g e ne r a l  rout i ng o f  
thi s l ine  i s  from P rudho e Bay , A l aska , into Canada and then a long 
the Macken z i e  River . The l ine sp l i t s  near Edmonton , wi th p ar t  o f  
the gas  f l owing t o  the U . S .  We s t  Co as t and p a r t  t o  Eme r s o n  for the 
Midwe s t .  

The Nor thwe s t  T e rr i t o ry I s l and gas wa s a s s igned to a new 
p ip e l ine s ys t em rout e d  through the i s l and g roup from E l l e f  Ringne s 
I s l and t o  the ma inland and then s outh to W inn ip e g . I t  was a s s umed 
that the l ine wou l d  c onne c t  with Tran s C anada P i p e L ine  or the 
Macken z i e Va l l ey Sy s t em at this  p o i nt . I f  the Arc t i c I s l and sys ­
t em were t o  b e  rout e d  d i re c t ly to Montre a l , i t  woul d  b e  rou t e d  to 
the east of Hud s on Bay rather than the �es t ,  adding approxima t e ly 
5 0 0  m i l e s  t o  the 2 , 1 0 0 - mi l e  e s t imated s y s t em .  

The At l ant i c  o ffs hore gas was a s s umed t o  b e  found i n  the 
Sab l e  I s l and area o ff the co as t of Nova S c o t i a . A l ine  was rout ed  
from th i s  area t o  Mont r e a l  t o  conne c t  w i t h  Tran s C anada P i p e L ine 
o r  U . S .  fac i l i t ie s . 

Supply C a s e  I 

Tab l e s  2 2 - 2 7  show the vo lume s , co s t s  and me thods  us e d  in de ­
velop ing the c ap i t a l  requ i r ement s  for Cas e I .  Tab l e  2 2  i s  a p r e ­
s entat i on o f  the vo lume s u s e d  from the four b a s i c  s ourc e s  and 
th e i r  a l l o ca t i on to the thre e p i p e l ine sys t ems . Tab l e  2 3  i s  a 
cap it a l  c o s t s ummary o f  the fac i l i ty requi rement s fo r C a s e  I .  
The c o s t s  o f  the Macken z i e  Va l l ey P ip e l ine we re sp l i t  b e tween the 
Alas kan p o r t i on and the C anad i an port ion . Co s t s were  s ummed bas e d  
o n  Cana d i an c o s t s  and Alas kan co s t s . The t o t a l  C anadian c o s t s  
were al l o ca t e d  t o  the Un i t ed  S t a te s and t o  C anada b as e d  o n  the 
rat i o  o f  Front i e r  g a s  imported  to the t o t a l  Front i e r  g a s . Tab l e  
2 4  shows the me thod u s e d  t o  deve l op c o s t s  fo r the Macken z i e  
Va l l ey P ip e l ine Sys t em .  An ini t i a l  sys t em from Eme r s on t o  P rudhoe 
Bay was deve l op e d  and the cos t s  e s t imat ed b a s e d  on the i n i t i a l  
inc remen t a l  vo lume . Each add i t i onal inc rement was han d l e d  a s  a 
l ine exp ans ion , and p ip e  and power were added t o  the s y s t em to 
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F i gure 4 .  As s umed Rout ings  for  Three Maj o r  P ip e l ine Sys tems 
U s e d  in Al askan/ C anadi an Front i e r  Proj e c t i ons .  
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hand l e  the inc r ementa l vo lume s proj e c t e d . The i n c r emental expan ­
s i ons we re c omputed by year and the c o s t  s umme d  t o  deve l op 5 - year 
incremental  t o t a l s . Tab l e  2 5  shows the conne c t i o n  c o s t s  for the 
Canadian Northwe s t  Terri tory ons ho re  g a s . The increment a l  v o l umes 
were at tached t o  the Macken z i e  Val l ey P ip e l ine Sys t em b a s ed o n  an 
a s s umed average l a t e ra l  l ength and an e s t ima t e d  c o s t  p e r  B C F  to 
att ach the inc rement . Tab l e  26  pres ent s the Canad i an Arc t i c  P ip e ­
l ine Sys t em . Again , a s  in the Macken z i e  Va l l ey Sys t em , an in i t i a l  
l ine w a s  routed from E l l e f  Ringne s I s l and through t h e  i s l and g roup s 
s outh t o  Winn ip e g . The co s t s  we re  e s t imated an d then e ach addi t ional 
increment of vo lume was computed as an exp an s i on of the p r imary 
sys tem . Tab l e  2 7  i s  a p r e s ent at ion o f  the metho d and c o s t s  for 
the Canadian and At l an t i c  o ffshore s y s t em .  The s ame b a s i c  me tho d ­
o l ogy was us e d  for the s e  c o s t s . An in i t i a l  s y s t em was deve l op e d  
from Sab l e  I s l and , rout ed  onshore t o  minimi z e  t h e  wa t e r  dep th 
prob l em in the area in the At l ant i c  Ocean o ffshore  Nova S c o t i a , 
and rout ed  ent i r e ly wi thin Canada to Mont r e a l . Each incr emen t o f  
vo lume ove r and above the in i t i al  sys tem was t r e a t e d  a s  an exp an ­
s i on o f  the p r imary sys t em . 

Tab l e s  2 8 - 4 5  are p r e s ent a t i ons o f  the vo l ume s , c o s t s  and 
methodo l o g i e s  us e d  for Cas e s  I I  through IV . The method us e d  was 
iden t i c a l  in each ca s e .  In fac t ,  Tab l e s 3 1 - 3 3 ,  3 7 - 3 9 and 4 3 - 4 5  
are i dent i c a l  for each cas e . 

Tab l e  4 6  i s  a t abu l a t i on o f  the we l l he ad p r o duc t i on and mar ­
keted produc t i on from Reg i on 1 North u s e d  in e ach o f  the c a s e s . 

ALASKAN - CANAD IAN CONSTRUCT I ON 

Co s t  Factors  and As sumpt ions for Phas e I I  

P ipe l ine  Mi l eages 

• Main P ipe l ine s - - Al a s ka to U . S .  Borders  ( 4 8 - inch p ip e l in e )  

A l aska t o  Emer s on 
B i fur cat ion P o int to Uni t ed S t a t e s  

• Nor thwes t  T e r r i t o ry Canada 

2 , 4 0 0  Mi l e s  
6 0 0  Mi l e s  

Onshore Cons t ruc t i on - - as s umes the cons t ruc t i on o f  
short l a t e ra l s  t o  conne c t  p ro duc t i on i n  the Mac ­
ken z i e  De l ta . An average d i s tance o f  1 0 0  mi l e s  t o  
connect  each s ource was a s s ume d .  

• Arc t i c  I s l ands ( 4 8 - inch p ip e l ine)  

Rout ing from E l l e f  Ringnes I s l and 
to Winnipeg us ing an i s land rout ing 
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TABLE 2 2  

CASE I 
ALASKAN- CANADIAN FRONT IER - MARKET ED PRODUCTION 

Annual Volume Annual Volume Per Pipeline System 
C anadian Canadian Mackenzie Valley I sland Line Atlantic Line 

Alaska'� N. W . T .  N. W . T .  Atlantic T otal F rontier Ga s ( Col. 2 & 3 )  ( C ol .  4 )  (C ol. 5 )  
Year ( l N) Onshore I s land s Offsho re C anadian Imported to U . S. C um. !nc r .  C um .  !ncr .  Cum. !ncr .  

4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Tcf- - - - - - - - - - - - - - - - - - - - - - - - - - - )  <!.- - - - - - - - - --:-:-:-:-: - - - - - - T cf- --:-:-:-:-: - - _-:-:-:::. - - - - - - -) 
1 9 7 1 - 1 9 7 5  

1 9 76 0 . 08 0 . 08 0 . 08 0. 0 8  

-....) 1 9 7 7  0 . 3 2 0 . 32 0 . 3 2  0 , 24 -....) 

1 9 7 8  0 . 8 0 . 08 0 . 56 0 . 64 o. 1 0 . 8 8  0 . 8 8  0 . 5 6  0 . 24 

1 9 7 9  1 . 1 0 . 32 o. 72 1.  04 0 . 4 1 .  42 0 . 54 0 . 7 2  0 . 1 6  

1980 1 . 4  0 . 56 0 . 88 1 .  44 0 . 6 1 .  9 6  o .  5 4  0 . 8 8  0 . 1 6  

19 8 1  1 . 6  0 . 80 0 . 9 6  1 .  76 0 . 8 2 . 40 0 . 44 0 . 9 6  0 . 08 

1 9 8 2  2 , 3 0 . 96 1.  12 2 . 08 0 . 9 3 . 2 6  0 . 8 6  1 .  1 2  0 . 1 6  

1 9 8 3  2 . 5 1 .  1 2  0 . 48 1 .  1 2  2 .  7 2  1 . 5 3 . 6 2  0 , 36 0 . 48 0 . 48 1 .  1 2  o . o 

1984 3 . 0 1 .  1 2  0 . 80 1. 12 3 , 04 1 . 8 4 , 1 2  0 . 5 0  0 . 80 0 , 3 2  1 .  1 2  o . o  

1 9 8 5  3 . 3 1 .  2 8  0 . 80 1 .  28 3 . 36 1 . 8  4 . 5 8  0 . 46 0 . 80 o . o 1 .  2 8  0 . 1 6  

':'wellhead Production 



TABLE 2 3  

CASE I 
ALASKAN- CANADIAN PIPELINES - C OST SUMMARIES 

T otal Percentage C anadian Alaskan T otal 
Mackenzie Valley P /L ' s  N . W . T .  Arctic Canadian Canadian of C anadian C o sts C o sts Canadian 

Alaskan C anadian Onshore Island s Atlantic C o st s  F rontie r  Gas Allocated Allocated Alaskan 
Year Portion Portion Total C onne ctions System System (C ol. 3, 5, 6 & 7 )  Imported to U . S .  t o  U . S .  C osts 

(All C o sts in Millions of U . S. Dollars* ) 
1 9 76 640 640 . 0 3 4 3  343 
1977 6 6  6 6 . 0 35 35 

-.....:] 1 9 7 8  3 ,  1 8 2  3 1 8  3 , 500 1 4 . 5 6 6  3 9 8 . 5 2 1 3  3 , 1 8 2  3 , 3 9 5  
00 1 9 79 99 3 795 1, 788 4 3 . 5 44 8 8 2 . 5 473 9 9 3  1 , 46 6  

1 9 8 0  1 ,  40 1 1 ,  1 2 0  2 , 5 2 1  4 3 . 5 44 1 , 20 7 . 5 c::: 6 4 7  1 , 4 0 1  2 , 048 
"' 
(1) 

Sub - Total 1 9 76 - 80 
� 

1 ,  7 1 1  5 ,  5 76 7 , 2 8 7  

\11 
UJ 

378 8 3 1  22 5 1 8 . 5 
\11 

2 7 8  3 7 8  6 5 6  1 9 8 1 45 3 43 . 5  -.1 

1982 3 , 000 6 8 5  3, 6 8 5  29 . 0  44 758. 0 406 3 ,  000 3 , 406 

1 9 8 3  360 2 8 7  647 2 9 . 0 3 , 506 0 3 , 822. 0  2 , 047 360 2 , 40 7  
1 9 84 1 , 635 0 1 , 6 3 5  0 6 6 7  0 6 6 7. 0 3 5 7  1 ,  6 35 1 , 9 9 2  
1985 1 , 546 825 2 , 3 7 1  29 . 0  0 44 8 9 8. 0 48 1 1 , 546 2 , 0 2 7  

Sub - Total 1 9 8 1 - 85 3 , 5 6 9  6 , 9 19 1 0 , 488 

Total 5 , 2 8 0  1 2 , 49 5 1 7 , 775 

*All costs in 1 9 70 constant dolla r s .  



Year 

-.....] 1 9 78 
1.0 

1 9 79 

1 9 80 

1 9 8 1  

1 9 82 

1 9 8 3  

1 9 84 

1 9 85 

TABLE 2 4  

CASE I 
ALASKAN- CANADIAN GAS TRANSMISSION FAC ILITIES 

Mackenzie Valley Pipeline System F rom Ala ska 
to Eme r s on, Manitoba Plu s  Bifur cation Line to U. S .  We st C oast 

E stimated Costs 
Portion 

T otal Volume Inc rem. Line Loading Pattern for 
N. W . T .  & Alaska Volume Line l Line 2 Line 3 Line 4 Cost Factor Application Inc rem. Cum. Alaska Note s 
� - - - - - - - - - - - - - - - - - - - - - -T cf/Y r. - - -�- �- - - - - �  � -Millions of Dollars - � 

0 . 88 0 . 88 • 88 Lump Sum 3 , 5 0 0  3 , 5 0 0  3 ,  182 Construct initial pipeline , 
Alaska to Eme r son . 

1 . 42 0 . 54 . 3975 . 1 42 5  . 3 9 7 5  X 1 1 00 (Lump for 1 ,  788 5 , 288 993 C omplete first line - start 
. 1425 x 4394 + 725 ( "B " Line second. Cc.nstruct biiurcation 

line . 

1 .  96 0 . 54 . 54 . 54 x 4394 +. 54 x 275 2 , 5 2 1  7 , 809 l ,  40 1 Looping second line. 

2 . 40 0 , 44 • 44 . 0685 x 4394 8 3 1  8 , 640 378 Loop & power sec nne line -

. 3 7 1 5 x 1 1 00 + . 44 x 275 expand bifurcation line . 

3 , 26 0 . 86 . 1 5 5  • 705 . 1 5 5  X 1 100 + ,  4 6  X 760 3 , 6 8 5  1 2 , 325 3 , 000 C omplete second line - start 
. 705 x 4394 + .  245 x 27 5  third loop line - •.oop bifur -

cation line . 

3 . 62 o .  36 . 3 6  • 046 x 4394 647 1 2 , 9 72 360 Loop and power - all line s .  
. 3 14 x 1 1 00 + .  36 x 275 

4.  12 0 . 50 . 2 1 2 5  . 2875 , 2 125 X 1 100 1 , 6 3 5  14, 6 0 7  l , G 3 5  Complete third line - start 
. 2875 x 4394 + . 5 0 x 275 fourth line. 

4. 5 8  0 . 46 • 46 . 46 X 4394 + ,  46 X 760 2 , 3 7 1  1 6 , 9 7 8  1 , 546 Loop fou.rth hne and bifur-
cation line . 



TABLE 2 5  

CASE I 
CANADIAN N .  W .  T .  ONSHORE C ONNECTION C OSTS 

T otal Onshore Incremental E stimated C o st 
Year N .  W .  T .  Volume C o st Factor Application Incremental Cumulative 

- - - - - - - - - T cf I Yr.  - - - - - - - - - - - - - Millions of Dollar s - - -

1 9 78  0 . 08 o. 08 1 4 . 5 1 4 . 5 

1 9 79 0 . 32 0. 24 A s sumes late ral con- 43 . 5  5 8 . 0 
struction to attach 

00 1 9 80 0 . 5 6  0. 24 the s e  r e s erve s  to the 4 3 . 5 1 0 1 . 5 0 
main trunk -
E stimated at 
$ 1 8 1 ,  6 0 0 /B cf 

1 9 8 1 0 . 8 0  0. 24 4 3 . 5 1 45 . 0 

1 9 82 0 . 9 6 o.  1 6  2 9 . 0  1 74 . 0 

1 9 8 3  1 .  1 2  o .  1 6  2 9 . 0 2 0 3 . 0 

1 9 84 1 .  1 2  o . o 0 2 0 3 . 0 

1 9 8 5  1 .  2 8  o .  1 6  2 9 . 0 2 3 2 . 0 



Total 
Year Volume 

TABLE 2 6  

CASE I 
CANADIAN ARCT IC ISLAND PIPELINE SYSTEM 

Inc remental 
Volume C o st Factor s  

E stimated C o st 
Inc remental C umulative 

- - - - - - - - - - - - - - - T cf / Yr . - - - - - - - - - - - - - - - - - -Millions  of Dollar s - - -

1 9 8 1  

1 9 8 2  

1 9 8 3  . 48  • 48 Initial constr uction 3 , 5 0 6  3 , 5 0 6  
lump sum. 

1 9 84 . 8 0  . 3 2  Inc remental power 6 6 7  4 , 1 3 7 
plu s conne ction 
costs .  

1 9 85 • 8 0  0 0 4 ,  1 3 7  

Note s 

Initial construction of 
2 ,  1 0 0 mile sy stem to 
Winnipeg - cost based 
on a per mile e stimate . 
Inc remental power 
added plus conne ctions  
to  other island s .  



Year 

1 9 76 

co 
N 1 9 7 7  

1 9 78 

1 9 79 

1 9 8 0  

1 9 8 1  

1 9 82 

1 9 8 3  

1 9 84 

1 9 8 5  

TABLE 2 7  

CASE I 
CANADIAN GAS TRANSMISSION FACILIT IES 

CANADIAN A TLANT IC OFFSHORE 

Total 
Offshor e  Inc remental E stimated C o st 
Volume Volume C o st Factor s Inc remental C umulative 
- - - - - -T cf /Yr . - - - - - - - - -Millions of Dollar s - - -

0 . 0 8  0 . 0 8  L ump s um at 640 640 
$ 8 0 0 ,  000 /Mile 

0 . 3 2  0. 24 66 7 0 6  

0 . 5 6  0. 24 66 7 72 

0 . 7 2  o.  1 6  44 8 1 6  

0 . 8 8  o .  1 6  44 8 6 0  

0 . 9 6  o. 08 
Incr . Vol . x $ 2 75 / T cf 

2 2  8 82 

1 .  1 2  o. 1 6  44 9 2 6  

1 .  1 2  0 . 0 0 9 2 6  

1 .  1 2  o . o  0 9 26 

1 .  2 8  0 .  1 6  44 9 70 

Note s 

Constr uct 800 mile 
pipeline from Sable 
I sland to Montreal .  

Add power to  
exi sting pipeline . 



TABLE 2 8  

CASE II  
ALASKAN- CANADIAN FRONTIER - MARKE TED PRODUC T ION 

Annual Volume Annual Volume Per Pipeline System 
Canadian Canadian Mackenzie Valley Island Line Atlantic Line 

Alaska':' N. W . T .  N . W . T .  Atlantic T otal Frontier Ga s ( C ol. 2 & 3 )  ( Col . 4)  ( Col. 5 )  
Year ( lN)  Onshore I s land s Offshore Canadian Imported to U . S .  Cum. !ncr.  Cum. !nc r .  Cum. !nc r .  

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - T cf - - - - - - - - - - - - - - - - - - - - - - - - - - �  (- - - - - - - - - ::-:-:-:-:-- - - - - - T cf- --:-::-:: - - _-::-::: - - - - - - � 
1 9 7 1 - 1 9 7 5  

00 1 9 76 0 . 08 0 . 08 0 . 08 0 . 08 
tN 

1 9 7 7  0 . 32 o. 32 0 . 3 2  0 . 2 4  

1 9 7 8  0 . 8 0 . 08 0 . 5 6 0 . 64 o. 1 0 . 8 8  0 . 8 8  0 . 56 0 . 2 4  

1 9 79 1 . 1 0 . 3 2 o .  7 2  l .  0 4  0 . 4 1 . 42 0 . 5 4  0 . 7 2  o .  1 6  

1 9 8 0  1 .  3 0 . 5 6 0 . 88 l.  44 0 . 6 l .  8 6  0. 44 0 . 88 0. 1 6  

1 9 8 1 1 . 4  0 . 80 0 . 9 6 l .  76 0 . 8 2 . 20 0 . 34 0 . 9 6  0 . 0 8  

1 9 8 2  1 . 6  0 . 96 l.  12 2 . 08 0 . 9 2 . 56 0 . 36 l. 1 2  0 . 1 6  

1 9 8 3  2 . 2 l .  1 2  0 . 48 l .  1 2  2 .  7 2  1 . 5 3 . 3 2  0 .  7 6  0 . 48 0 . 48 l .  12  0 . 0 

1 9 84 2 . 4  l .  1 2  0 . 80 l .  12  3 . 04 1 . 8 3 . 5 2  0 . 20 0 . 80 0 . 32 l.  1 2  0 . 0 

1985 2 . 7 l .  2 8  0 . 80 l. 28 3 . 36 1 . 8 3 . 9 8  0 . 46 0 . 80 0 . 0 l .  2 8  o .  1 6  

'�Wellhead Production 



TABLE 2 9  

CASE II 
ALASKAN- CANADIAN PIPELINES - C OST S UMMARIES 

T otal Percentage C anadian Alaskan T otal 
Mackenzie Valley P / L ' s  N . W . T .  Arctic C anadian C anadian of Canadian C o sts Costs Canadian 

Alaskan Canadian Onshore Islands Atlantic C o st s  Frontier Gas Allocated Allo cated Alaskan 
Year Portion Portion T otal C onnections System System (Col. 3 , 5 , 6 & 7 ) hnported to U . S .  to U . S .  C o sts 

(All C o sts in Millions of U . S .  Dollar s * )  

19 76. 640 640 . 0 343 343 

1977 66 6 6 . 0 35 35 00 
.j:::. 1978 3 , 1 8 2  3 1 8  3 , 5 0 0  1 4 . 5 66 39 8 . 5 c:: 2 1 3  3 , 1 8 2  3 , 395 (Jl 

(1> 
1 9 79 9 3 3  855 1 , 788 4 3 . 5  44 942 . 5 5 0 5  9 3 3  1 , 438 

1980 9 34 1 ,  1 2 0  2 , 054 43. 5 44 1 , 2 0 7 . 5 .... .... 647 9 34 1 , 5 8 1  
-.D -.D 
o:> CX>  

Sub - Total 1 9 76 - 80 1.11 1.11 1 , 743 5 , 049 6 ,  792 � §'  
:l '1:l  
I" 0 

1 9 8 1 30 1 772 1 , 0 2 3  43 . 5  2 2  7 8 7 . 5 P- 11  422 30 1 723 ..... .... 

1982 275 220 49 5 2 9 . 0 44 2 9 3 . 0 � < 1 5 7  2 75 432 ":: g. 
1 9 8 3  2 , 978 794 3,  772 29 . 0  3 , 506 0 4 , 32 9 . 0  � s 2 , 3 1 9  2 , 9 7 8  5 , 2 9 7  

1 9 84 275 0 2 75 0 6 6 7  0 6 6 7 . 0 � (1> 3 5 7  2 75 6 32 ..... 
(1> 

1985 7 1 9  3 8 3  1 ,  1 0 2  29 . 0  0 44 45 6 . 0 
11 
"'! 244 7 1 9  9 6 3  
0 .... 

Sub - Total 1 9 8 1 - 85 I" 3 , 49 9  4, 548 8 , 047 .... 
II 

Total ? 5 , 242 9 , 5 9 7  1 4 , 839 
1.11 
v.> 
1.11 
-J 

*All costs in 1 9 70 constant dollars . 



Year 

00 1 9 78 
tJ1 

1 9 79 

1 9 80 

1 9 8 1  

1 982 

1 9 8 3  

1 9 84 

1 9 85 

TABLE 3 0  

CASE II 
ALASKAN - CANADIAN GAS TRANSMISSION FACILITIES 

Mackenzie Valley Pipeline System F rom Alaska 
to Emer son, Manitoba Plu s  Bifur cation Line to U. S .  W e st C oast  

T otal Volume Increm. Line Loading Pattern 
N. W. T. & Alaska Volume Line 1 Line 2 Line 3 Line 4 C o st Factor Application 
� - - - - - - - - - - - - - - - - - - - - - -T cf/ Y r. - - _--=-:::-:-:-_ �- - - - - �  

0 .  88 0 .  88 • 88 Lump Sum Cost 

Estimated Cost s  
Portion 

for 
Increm. Cum. Alaska 
� -Millions of Dollar s- � 

3 , 500 3 , 5 0 0  3 , 1 82 

1 . 42 0. 5 4  . 3975 • 1 4 2 5  • 3 9 75 x 1 10 0  ( Lump 1 ,  788 5 ,  288 

l .  8 6  0 . 44 . 44 

2 . 20 0 . 34 • 34 

2 . 5 6 o. 36 • 3 6  

3 .  32 0. 76 

3 . 5 2  0 . 20 

3 . 9 8  0 . 46 

. 76 

. 20 

• 1425 x 4394 + 725 ( s um for 
( "B " Line 

• 44 x 4394 + .  44 x 2 75 
( "B " Line ) 

• 1 6 8 5  x 4394 
. 1 7 1 5 x l l0 0 + . 34 x 275 

. 36 x l l0 0 + . 36 x 275 

. 76 x 4394 + .  30 x 2 75 

. 20 x l l0 0 + . 20 x 275 

• 3 1 75 . 1425 . 3 1 7 5 x l l 00 + . 46 x 2 75 
. 1425 x 4394 

2 , 054 7 , 342 

1 , 023 8 , 365 

495 8 , 860 

3 ,  772 1 2 , 6 2 3  

275 1 2 , 9 0 7  

1 '  102 1 4 , 009 

Notes 

Construct first pipeline 
Alaska to Emer son • 

Complete first line, start 
second line, construct bifur­
cation line . 

Continue looping of first line , 

Complete loop, start power 
additions. 

Complete second full line -
complete bifurcation line. 

Start third line loop, start 
bifurcation loop. 

Add power third line , add 
power bifurcation line • 

Complete third line - start 
fourth line loop • 



TABLE 3 1  

CASE II 
CANADIAN N.  W .  T .  ONSHORE C ONNE CTION C OSTS 

Total Onshore Incremental E stimated C o st 
Year N . W. T . Volume C o st Factor Application Inc remental C umulative 

- - - - - - - - - T cf I Yr . - - - - - - - - - - - - - Millions of Dollar s - - -

1 9 78 0 . 0 8  0 . 0 8 1 4 . 5 1 4 . 5 

1 9 7 9  0 . 3 2  0 . 24 A s sume s late ral con- 4 3 . 5 5 8 . 0 
CXl struction to attach 
0\ 

1 9 8 0 0 . 5 6  0 . 24 the se re s er ve s  to the 4 3 . 5 1 0 1 .  5 
main trunk -
E stimated at 
$ 1 8 1 ,  600 /B cf 

1 9 8 1  0 . 8 0  0 . 24 43 . 5  1 45 . 0 

1 9 82 0 . 9 6 0 . 1 6  2 9 . 0 1 74. 0 

1 9 8 3  1 .  1 2  0 .  1 6  2 9 . 0 2 0 3 . 0 

1 9 84 1 .  1 2  o . o 0 2 0 3 . 0 

1 9 8 5  1 .  2 8  0 .  1 6  2 9 . 0 2 3 2 . 0 



TABLE 3 2  

CASE II 
CANADIAN ARC TIC ISLAND PIPELINE SYSTEM 

Total Inc remental Estimated C o st 
Year Volume Volume C o st Fa ctor s Incremental Cumulative 

- - - - - - - - - - - - T c£/Yr.  - - - - - - - - - - - - - - - - - - - - -Millions of  Dollar s - - -

1 9 8 1 

1 9 8 2  

1 9 8 3  . 48 . 48 Initial construction 3 , 5 0 6  3 , 5 0 6  
lump sum. 

1 9 84 . 8 0  . 3 2  Inc remental power 6 6 7  4 ,  1 3 7  
plus conne ction 
cost s  . 

1 9 8 5  . 8 0  0 0 4 ,  1 3 7  

Note s 

Initial construction of 
2 ,  1 0 0  mile system to 
Winnipeg - cost ba sed 
on a per mile e stimate . 
Inc remental power 
added plu s conne ction s 
to other island s .  



Year 

1 9 76 

00 
00 

1 9 77 

1 9 78 

1 9 79 

1 9 80 

1 9 8 1  

1 9 82 

1 9 8 3  

1 9 84 

1 9 8 5  

TABLE 3 3  

CASE II 
CANADIAN GAS TRANSMISSION FACILIT IES 

CANADIAN ATLANTIC OFFSHORE 

Total 
Offshore Incremental E stimated C o st 
Volume Volume C o st Factor s Incremental C umulative 
- - - - - T cf/Yr . - - - - - - - - -Millions of Dollar s - - -

0 . 08 0 . 0 8  L ump sum at 6 40 640 
$ 8 0 0 ,  000 /Mile 

0 . 32 0 . 24 66  706 

0 . 5 6 0 . 24 6 6  7 7 2  

0 . 72 o . 1 6  44 8 1 6 

0 . 88 o . 1 6  44 8 6 0  

0 . 9 6  0 . 0 8  Inc r .  Vol . x $2  7 5  / T cf 22 8 82 

1 .  1 2  0 .  1 6  44 9 2 6  

1 .  1 2  0 . 0 0 9 26 

1 .  1 2  o . o 0 9 2 6  

1 .  2 8  0 .  1 6  44 9 70 

Note s 

C onstruct 800  mile 
pipeline from Sable 
I sland to Montreal .  

Add power to 
existing pipeline . 



TABLE 3 4  

CASE III 
ALASKAN- CANADIAN FRONTIER - MARKET ED PROD UC TION 

Annual Volume Annual Volume Per Pipeline System 
C anadian Canadian Mackenzie Valley I s land Line Atlantic Line 

Ala ska"' N. W . T .  N. W . T .  Atlantic T otal Frontier Gas (Col .  2 & 3 )  ( Col. 4)  ( Col. 5 )  
Year ( IN) Onshore Islands Offshore Canadian hnported to U . S . Cum. Inc r .  Cum .  Incr. Cum. Inc r .  

(- - - - - - - - - - - - - - - - - - - - - - - - - - - - T cf- - - - - - - - - - - - - - - - - - - - - - - - - - - �  � - - - - - - - - - :-::-:-:-_ - - - - - Tcf- --==:_ - - � - - - - - -) 
1 9 7 1 - 1 9 7 5  

1 9 76 0 . 08 0 . 08 0 . 0 8 0 . 08 
00 
!.0 1 9 7 7  0 . 32 0 . 3 2  0 . 3 2  0 . 24 

1 9 78 0 . 6 0 . 08 0 . 56 0 . 64 o .  1 0 . 6 8  0 . 6 8  0 . 56 0 . 24 

1 9 79 1 .  0 0 . 3 2  0 .  7 2  1 .  0 4  0 . 4  1 .  3 2  0 . 64 o. 72 0 . 1 6  

1 9 8 0  1 . 1 0 . 56 0 . 88 1 .  44 0 . 6 1 .  6 6  0 . 34 0 . 8 8  o .  1 6  

1 9 8 1 1 . 2  0 . 80 0 . 96 1.  76 0 . 8 2 . 00 0 . 34 0 . 9 6  0 . 0 8  

1 9 8 2  1 . 4  0 . 9 6  l .  1 2  2 . 08 0 . 9 2 . 3 6  0 . 36 1.  1 2  o .  1 6  

1 9 8 3  1 . 9 l .  1 2  0 . 48 1 .  1 2  2 .  7 2  1 . 5 3 . 02 0 . 66 0 . 48 0 . 48 1 .  1 2  0 . 0 

1 9 84 2 . 0 l .  1 2  0 . 80 1 .  1 2  3 . 04 1 .  8 3 .  1 2  0 . 1 0  0 . 80 0 . 3 2  1 .  1 2  0 . 0 

1985 2 . 2 l .  2 8  0 . 80 l .  28 3 . 36 1 . 8 3 . 48 0 . 36 0 . 80 0 . 0 1 .  2 8  o .  1 6  

':'w ellhead Production 



TABLE 3 5  

CASE III 
ALASKAN - CANADIAN PIPELINES - C OST SUMMARIES 

Total Percentag e Canadian Alaskan Total 
Mackenzie Valley P / L ' s  N . W . T .  Arctic Canadian Canadian of Canadian Costs C o sts Canadian 

Alaskan Canadian Onshore Island s Atlantic C o sts Frontie r Gas Allo cated Allocated Alaskan 
Year Portion Portion T otal Connections System Sy stem ( C ol .  3 ,  5 ,  6 & 7 )  Imported to U . S .  t o  U . S .  C o sts 

(All C o st s  in Millions of U . S.  Dolla r s * )  

1 9 76 640 640 . 0 343 343 

1977 66 6 6 . 0 3 5  3 5  
tO 1 9 78 2 , 9 1 2 388 3 ,  330 1 4 . 5 6 6  46 8 . 5  2 1 3  2 , 9 1 2  3 ,  1 2 5  0 c 

1 9 7 9  1 ,  1 2 7  676 1 , 8 0 3  4 3 . 5 44 7 6 3 . 5 "' 5 05 1 ,  1 2 7  1 ,  6 32 � 
1 9 8 0  467 1 ,  120 1 , 5 8 7  4 3 . 5 44 1 , 20 7 . 5 

� 
6 4 7  467 1,  1 14 

Sub - Total 1 9 76 - 80 <.11 
1 ,  743 4 , 5 06 6 , 249 w 

<.11 
-.1 

1 9 8 1  467 1 ,  1 2 0  1 , 5 8 7  4 3 . 5 22 1,  1 85 . 5 422 4 6 7  889 

1982 327 262 589 29 . 0  44 3 3 5 . 0 1 5 7  3 2 7  484 

1 9 8 3  2 ,  0 1 9  646 2 , 665 2 9 . 0 3 , 5 0 6  0 4 , 1 8 1 .  0 2 , 3 1 9  2 , 0 1 9 4 , 3 3 8  

1 9 84 467 0 467 0 6 6 7  0 6 6 7 . 0 3 5 7  4 6 7  8 24 

1 9 8 5  6 1 6  49 2 1 ,  1 0 8  2 9 . 0 0 44 5 65 . 0 244 6 1 6  860 

Sub-Total 1 9 8 1 - 85 3 , 499 3 , 896 7 , 395 

Total 5 , 242 8 , 402 1 3 , 644 

''All costs in 1 9 70 con stant dolla r s .  



TABLE 3 6  

CASE III 
ALASKAN- CANADIAN GAS T RANSMISSION FACILITIES 

Mackenzie Valley Pipeline System F rom Ala ska 
to Eme r s on, Manitoba Plus B ifurcation Line to U . S .  W e st C oa st 

Total Volume Increm. Line Loading Pattern 
Year N. W. T. & Alaska Volume Line 1 Line 2 Line 3 Line 4 C o st Factor Application 

� - - - - - - - - - - - - - - - - - - - - - -Tcf/ Yr. - - _-:-:-:-:-:-_ :::-:-::-:-_ - - - - � 

1 9 7 8  0 .  68 0 .  6 8  • 6 8  Lump Sum Cost 

Estimated Costs 
Portion 

for 
Increm. Cum. Alaska 
� - Millions of Dollar s - � 

3 , 300 3 , 300 

1 9 79 1 .  32 0 . 64 . 0 7 1  • 0425 • 0 7 1  x 4394 (lump sum 1 ,  803 5 , 1 0 3  
. 5265 

1 9 8 0  1 .  6 6  0 . 34 • 34 

1 9 8 1  2 . 00 0. 34 . 34 

1 9 82 2 . 36 0. 36 • 0285 
• 3 3 1 5  

1 9 8 3  3 . 02 0. 66 . 1 9 5 0  . 46 5  

1 984 3. 12 0. 1 0  . 1 0  

1 9 8 5  3 . 48 0. 36 . 1 86 
. 1 74 

• 5265 x 1 1 00 + 725 (for bifurca-
• 0425 x 4394 (tion line 

( 1 1B 1 1 Line 

• 34 x 4394 + .  34 x 2 75 

. 34 x 4394 + .  34 x 275 

• 0285 x 4394 
• 3 3 1 5  x 1 1 00 + .  3 6  x 275 

. 1 9 5 0 x 1 1 00 . 1 9 5 0 x 275 

. 46 5  x 4394 + .  4 6 5  x 7 6 0  

• 1 0  x 4394 + . 1 0 x 275 

• 1 86 x 4394 
. 1 74 x 1 1 00 + .  36 x 275 

1 , 5 8 7  

1 , 5 8 7  

5 8 9  

2 , 665 

467 

1 ,  108 

6 , 6 9 0  

8 , 2 7 7  

8 , 866 

1 1 , 5 3 1  

1 1 , 9 9 8  

1 3 ,  1 06 

Note s 

Construct first pipeline 
Alaska to Emerson. 

C omplete fir st line, start 
second line loop, construct 
1 1B 1 1 line . 

Loop and power second line 
and 1 1B 1 1 line . 

Loop and power eccond line 
and power on 1 1B 1 1 line. 

Loop and power second line 
and power on 1 1B 11 line • 

C omplete se cond line - start 
third line loop - start ' 'B 1 1 
line loop. 

Loop and power • 

Loop anrl power. 



TABLE 3 7  

CASE III 
CANADIAN N. W .  T .  ONSHORE C ONNE CTION C OSTS 

Total Onshore Incremental E stimated C o st 
Year N . W .  T .  Volume C o st Factor Application Incremental C umulative 

- - - - - - - - - T cf I Yr.  - - - - - - - - - - - - - Millions of Dollar s - - -

1 9 78 0 . 0 8  0 . 0 8 1 4 . 5 1 4 . 5 

1 9 79 0 . 3 2  0 . 24 A s sume s lateral con- 4 3 . 5 5 8 . 0 

1.0 struction to attach 
N 1 9 8 0  0 . 5 6 0 . 24 the s e  re s e r ve s to the 4 3 . 5 1 0 1 . 5 

main trunk -
E stimated at 
$ 1 8 1 ,  600 / B cf 

1 9 8 1  0 . 8 0  0 . 2 4  4 3 . 5 1 45 . 0 

1 98 2  0 . 9 6  0 .  1 6  2 9 . 0 1 74 . 0 

1 9 8 3  1 .  1 2  o .  1 6  2 9 . 0 2 0 3 . 0 

1 9 84 1 .  1 2  o . o 0 2 0 3 . 0 

1 9 8 5  1 .  2 8  o .  1 6  2 9 . 0 2 32 . 0 



TABLE 3 8  

CASE III 
CANADIAN ARC TIC ISLAND PIPELINE SYST EM 

Total Incremental E stimated C o st 
Year Volume Volume C o st Facto r s  Inc remental C umulative 

1 9 8 1 

1 9 82 

1 9 8 3  

1 9 84 

1 9 85  

- - - - - - - - - - - - - T cf / Y r .  - - - - - - - - - - - - - - - - - - - - -Millions of Dollar s - - -

. 48 . 48 Initial con struction 3 , 5 0 6  3 , 5 0 6  
lump sum. 

. 8 0  . 3 2  Inc remental power 6 6 7  4 ,  1 3 7  
plu s conne ction 
cost s .  

. 8 0  0 0 4 , 1 3 7  

Note s 

Initial construction of 
2 ,  1 00 m.ile system to 
Winnipeg - cost based 
on a per mile e stimate . 
Incremental power 
added plus  conne ctions  
to  othe r i sland s . 



Year 

1 9 76 

1.0 
+::> 1 9 7 7  

1 9 78 

1 9 7 9  

1 9 8 0  

1 9 8 1  

1 9 82 

1 9 8 3  

1 9 84 

1 9 85  

TABLE 3 9  

CASE III 
CANADIAN GAS TRANSMISSION F AGILITIES 

CANADIAN AT LANT IC OFFSHORE 

Total 
Offshor e  Incremental E stimated C o st 
Volume Volume C o st Facto r s  Incremental Cumulative 
- - - - - Tcf/Yr. - - - - - - - - -Millions  of Dollar s - - -

0 . 08  0 . 0 8 Lump sum at 640 640 
$ 8 0 0 ,  000 /Mile 

0 . 32 0 , 24 66  706 

0 . 56  0 . 24 6 6  7 72 

0 . 72 o .  1 6  44 8 1 6 

0 . 88  0 . 1 6  44 8 6 0  

0 . 9 6 0 . 0 8 
Incr . Vol . x $ 2 7 5 / T cf 

22  8 8 2  

1 .  1 2  o .  1 6  44 9 2 6  

1 .  1 2  o . o 0 9 2 6  

1 .  1 2  0 . 0 0 926  

1 .  2 8  o .  1 6  44 9 70 

Note s 

C onstruct 8 0 0  mile 
pipeline from Sable 
Island to Montre al .  

Add power to 
existing pipeline , 



TABLE 4 0  

CASE I V  
ALASKAN- CANADIAN FRONTIER - MARKET ED PRODUC TION 

Annual Volume Annual Volume Per Pipeline System 
Canadian Canadian Mackenzie Valley Island Line Atlantic Line 

Alaska�' N. W . T .  N . W . T .  Atlantic Total Frontier Gas (Col .  2 & 3 )  ( Col . 4) ( Col. 5 )  
Year ( IN)  Onshore Island s Offshore Canadian Imported to U. S. Cum. !nc r. Cum. !nc r .  C um .  !ncr.  

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - T cf- - - - - - - - - - - - - - - - - - - - - - - - - - - � �- - - - - - ::-::-= - - - - - - T cf- --:-::-:: - - ::-:-:::. _ _  - - - - � 
1971 - 1975 

1976 0 . 08  0 . 08 0 . 08 0 . 08  
1.0 
(J1 1977 0 . 32 0 . 32 0 . 32  0 . 24 

1978 0 . 08 0 . 56  0 . 64 o .  1 0 . 08 0 . 08 0 . 56 0 . 24 

1979 0 . 32 o .  72 1 .  04 0 . 4 0 . 32 0 . 24 0 .  72 0 . 16  

1980 0 . 56 0 . 88 1. 44 0 . 6 0 . 56 0 . 24 0 . 88  0 . 1 6  

198 1 0 . 80 0 . 96 1. 76 0 . 8 0 . 80 0 . 24 0 . 96  0. 08 

1982 0 . 96 1. 12 2 . 08 0 . 9 0 . 96  0 . 1 6  1 .  12  0. 16  

1983  0. 7 1 .  12 0 . 48 1 .  12  2 .  72 1 . 5 1 .  82 0 . 86 0 . 48 0 . 48 1 .  1 2  0. 0 

1984 1 . 1 1 .  12  0 . 80 1 .  12 3 . 04 1 . 8  2 . 22 0 . 48 0 . 80 0. 32 1 .  12 o . o 

1985 1 . 3 1 .  28 0 . 80 1. 28 3. 36 1 . 8 2 . 58 0. 36 0 . 80 o . o 1 . 28 0. 16  

*Wellhead Production 



TABLE 4 1  

CASE IV 
ALASKAN-CANADIAN PIPELINES - C OST SUMMARIES 

Total Percentage C anadian 
Mackenzie Valley P / L '  s N . W . T .  Arctic Canadian C anadian, of Canadian C o sts 

Alaskan Canadian Onshore Island s Atlantic C o st s  Frontier Ga s Allocated 
Year Portion Portion Total Connections System System ( Col . 3, 5, 6 & 7) hnported to U. S.  

(All C o st s  in Millions of U. S .  Dollar s * )  

1976 640 b40. 0 343 
lD 1977 66 66 . 0 35 
0\ 1978 3 , 300 3 , 300 14 . 5 66 3 , 380 . 5 c:: 1 ,  8 1 1  "' 

1979 0 0 4 3 . 5 44 87. 5 (1) 47 
1980 0 0 43 . 5 44 87 . 5 f' 47 

U'l 
UJ 

Sub- Total 1976 -80 U'l 2 , 283 -.1 

198 1 366 366 4 3 . 5 22 43 1 . 5 2 3 1  
1982 176 1 76 29 . 0  44 249 . 0 1 3 3  
1983 2 , 815  643 3 , 458 2 9 . 0 3, 506  0 4, 178 . 0 2 , 238 
1984 1 , 234 0 1 , 234 0 667  0 667 . 0 357 
1985 32 1 256 577 2 9 . 0 0 44 329 . 0 176  

Sub-T otal 198 1 - 85 3 ,  1 35 
T otal 5 , 4 1 8  

'�All costs in 1970 constant dollar s .  

Alaskan 
Costs 

Allocated 
to U. S.  

2, 8 1 5  
1 , 234 

3 2 1  

4, 370 
4 , 370 

Total 
Canadian 
Ala skan 

Co sts 

343 
35 

1 ,  8 1 1  
47 
47 

2 , 283 

2 3 1  
133  

5 , 053 
1 , 59 1  

497 

7, 505 
9 , 788 



Year 
1.0 
-.....] 

1 9 78 

1 9 79 

1 9 80 

1 9 8 1  

1 9 8 2  

1 9 8 3  

1 9 84 

1 985 

TABLE 4 2  

CASE IV 
ALASKAN- CANADIAN GAS TRANSMISSION FAC ILITIES 

Mackenzie Valley Pipeline System From Alaska 
to Eme r son, Manitoba Plus B ifur cation Line to U . S .  We st C oast 

Total Volume Increm. Line Loading Pattern 
N. W .  T. & Alaska Volume Line 1 Line 2 Line 3 Line 4 C o st Factor Application 
f - - - - - - - - - - - - - - - - - - - - - Tcf/Y r. - _ _  -:-:-:-::--_ ::-:-::-::-- - - - - - � 

0 . 08 0 . 08 . 08 

0 . 32 0 . 24 • 24 

0 . 5 6 0 . 24 . 24 

0 , 80 0 . 24 . 24 • 0 7 1  x 4394 
• 049 X 1 100 

0 . 96 o. 1 6  . 1 6  • 1 6  X 1 1 00 

1 .  82 0 . 86 . 3 1 75 • 5425 • 3 1 75 x 1 1 00 (For " B "  
. 542 5 x 4394 + 725 ( Line 

2 . 22 0. 40 • 40 • 2 0 75 x 4394 
. 1 9 2 5 x 1 1 00 + . 40 x 275 

2 . 58 0. 36 • 335 . 025 . 325 X 1 1 00 
. 02 5  x 4394 + .  3 6  x 275 

Estimated Costs 
Portion 

for 
Increm. Cum. Alaska 
� - Millions of Dollar s - �  

3 , 300 3 , 300 

3 , 300 

3 , 300 

366 3 , 666 

1 76 3, 842 

3, 458 7 , 300 

1 , 2 34 8 , 534 

5 7 7  9 ,  1 1 1  

2 , 8 1 5  

3 2 1  

Notes 

Con struct initial line • 

Expand with power . 

Expand with power. 

C omplete first line - start 
second line loop - construct 
bifurcation line. 

Expand second line and bifur -
cation line. 



TABLE 4 3  

CASE IV 
CANADIAN N o W o T o ONSHORE C ONNEC TION C OSTS 

Total Onsho re Incr emental E stimated C o st 
Year N o W o T o Volume C o st Factor Application Incr emental C umulative 

- - - - - - - - - T cf I Y r o - - - - - - - - - - - - - Millions of Dollar s - - -

1 9 78 0 . 0 8  O o 08 1 4 o 5 1 4 0 5 

1 9 79 O o 32 0 0 24 A s sume s lateral con- 4 3 o 5 5 8 . 0 
struction to attach 

(.0 1 9 8 0  O o 5 6  0 0 24 the s e  r e serve s  to the 4 3 0 5 1 0 1 . 5 co 
main trunk -
E stimated at 
$ 1 8 1 ,  6 0 0 /B cf 

1 9 8 1  O o 8 0  O o 24 4 3 o  5 1 45 o 0 

1 9 82 O o 9 6  O o  1 6  2 9 o 0 1 74 o 0 

1 9 8 3  l .  1 2  0 0  1 6  29 o 0  2 0 3 o 0 

1 9 84 l .  1 2  O o O 0 2 0 3 o 0 

1 9 85 l .  2 8  o .  1 6  2 9 o 0  2 3 2 o 0 



Year 

1 9 8 1  

1 9 8 2  

1 9 8 3  

1 9 84 

1 9 8 5  

TABLE 4 4  

CASE IV 
CANADIAN ARCT IC ISLAND PIPELINE SYSTEM 

Total Incremental 
Volume Volume C o st Factor s  
- - - - - - - - - - - - T cf / Y r . - - - - - - - - - - - - - - - - - -

. 48 . 48 

. 8 0  . 3 2  

. 8 0  0 

Initial construction 
lump sum .  

Inc remental power 
plu s  connection 
co st s .  

E stimated C o st 
Incremental C umulative 
- - -Millions of Dollar s - - -

3 , 5 0 6  3 , 5 0 6  

66 7 4 , 1 37 

0 4 , 1 3 7 

Note s 

Initial construction of 
2 ,  1 0 0  mile system to 
Winnipeg - co st ba sed 
on a per mile e stimate . 
Inc remental power 
added plu s  conne ctions 
to other i slands . 



Year 

1 9 76 

........ 
0 1 9 77 0 

1 9 78 

1 9 7 9  

1 9 8 0  

1 9 8 1 

1 9 8 2  

1 9 8 3  

1 9 84 

1 9 8 5  

TABLE 4 5  

CASE IV 
CANADIAN GAS TRANSMISSION FACILITIES 

CANADIAN AT LANTIC OFFSHORE 

T otal 
Offshore Incremental E stimated C o st 
Volume Volume C o st Factor s  Incremental C umulative 

- - - - - - T c£ /Yr . - - - - - - - - -Millions of Dollar s - - -

0 . 0 8 0 . 0 8  Lump sum at 640 640 
$ 8 0 0 ,  000 /Mile 

0 . 32 0 . 24 66  706 

0 . 5 6 0 . 24 6 6  7 7 2  

0 . 72 o .  1 6  44 8 1 6 

0 . 88 0 .  1 6  44 8 6 0  

0 . 9 6  0 . 0 8  
!nc r .  Vol. x $ 2 7 5 / T cf 

22  882  

1 .  12  o .  1 6  44 9 2 6  

1 .  1 2  o . o 0 9 2 6  

1 .  1 2  o . o 0 9 26 

1 .  28 o.  16 44 9 70 

Note s 

C onstruct 8 0 0  mile 
pipeline from Sable 
Island to Montreal . 

Add power to 
exi sting pipeline . 



Year 

1 9 7 8  

f--1 1 9 79 
0 
f--1 

1 98 0  

1 9 8 1  

1 9 82 

1 9 8 3  

1 9 84 

1 9 85 

C a s e  I 

TABLE 4 6  

ALASKA REGION IN 
WELLHEAD AND MARKET ED PRODUCT ION 

( Volume s in Annual T cf) 

C a s e  II C a s e  III 
Wellhead Marketed W ellhead Marketed Wellhead Marketed 

0 . 8 0 . 7 0 . 8 1 . 6 0 . 6 0 . 5 

1 . 1 1 . 0 1 . 1 1 . 0 1 . 0 0 . 9 

1 . 4 1 . 3 1 . 3 1 . 2  1 . 1 1 . 0 

1 . 6 1 . 5 1 . 4 1 . 3 1 . 2 1 . 1 

2 . 3 2 . 0 1 . 6 1 . 5 1 . 4 1 . 3 

2 . 5 2 . 2 2 . 2 1 . 9 1 . 9 1 . 7 

3 . 0 2 . 7 2 . 4  2 .  1 2 . 0 1 . 8 

3 . 3 3 . 0 2 . 7 2 . 4 2 . 2 2 . 0 

C a s e  IV 
Wellhead Marketed 

0 . 7 0 . 6 

1 . 1 1 . 0 

1 . 3 1 . 2 



• Canadian At l ant i c  Offs ho r e  ( 4 8 - inch p ip e l i n e )  

Rout ing from S ab l e  I s l and t o  Mon t re a l , 
inc lud ing 1 4 0  m i l e s  o f  wat e r  and 6 6 0  
mi l e s  o f  l and con s t ruction 8 0 0  M i l e s  

Ma in P ipe l ine Capa c i t i e s  

Numb er o f  4 8 - inch 
L in e s  wi th Ful l  Power 

1 
2 
3 
4 

S a l e s  C ap a c i ty at  
1 0 0 % L o ad Factor  

TCF/Yr . *  

1 . 2 7 7 5  
2 . 5 5 5  
3 . 8 3 2 5  
5 . 1 1 0  

* The s a l e s  cap a c i ty was u s e d  a s  the 
de s i gn capac i ty o f  the ma in p ip e l ine . Thi s 
r ep r e s en t s  an app roxima t e  9 8 - p e r c en t  l o a d  
fac t o r  b a s e d  o n  input cap a c i ty . 

Deve l opment of Une s c a l a t e d  Co s t  Factors  

• Ma in P i pe l ine - - 2 , 4 0 0  Mi l e s  

Bas ed o n  the Nor thwe s t  Proj e c t  S tudy G roup e s t ima t e s , 
the c ons t ruc t ion requi rement s for the f i r s t year ' s  
cap ac i ty were 2 , 4 0 0  mi l e s  o f  4 8 - inch p ip e l ine and 
s ome ho r s epower . Us ing the i r  co s t  e s t ima t e  o f  
$ 3 , 3 0 0 , 0 0 0  and c ap a c i ty o f  7 5 1  BCF/Year in the f i r s t 
year , a c o s t fac t or o f  $ 4 , 3 9 4 , 0 0 0 / BCF was c a l c u l a t e d . 

I n  the s e c ond year , the c ap a c i ty was inc r e a s eft b y  5 4 6  
BCF requ i r ing add i t i onal fac i l i t ie s  c o s t ing $ 6 , 0 0 0 , 0 0 0 . 
The re s u l t ant c o s t factor for sys t em add i t i on s  above a 
6 0 - p e rcent l o ad fac t o r  was $ 1 , 1 0 0 , 0 0 0 / B C F . 

• B i furcat i on L ine 

Al l c ons t ruct ion is b e l ow the 6 0 th Paral l e l . 

U s ing Northwe s t  Proj e c t  S tudy G roup c o s t  s tud i e s  f o r  
fac i l i t i e s  South o f  t h e  6 0 th Paral l e l - -

T o t a l  e s t imat e d  co s t  o f  a 1 , 2 0 0  m i l e  s y s t em 
inc l ud ing p owe r i s  $ 1 , 6 1 6 , 0 0 0 , 0 0 0 . 

1 0 2  



The r e s u l tant c o s t  factors  for a sys t em w i t h  a l o ad 
fac t o r  at  70 p ercent or b e l ow is $ 1 , 5 1 7 , 0 0 0 / BCF . 

For  exp an s i on ab ove 7 0  p e r c ent , the co s t  p e r  BCF  i s  
$ 5 5 0 , 0 0 0 .  

Both o f  the s e  are for a 1 , 2 0 0 - mi l e  s y s t em .  For the 
6 0 0 - m i l e  sys t em required  in th i s  s tudy , the c o s t s  
were reduced b y  5 0  p e rcent . 

The co s t  fac t o r s  us ed  ar e - -

F i rs t ye ar con s t ruc t i o n - - $ 7 2 5 , 0 0 0 , 0 0 0  Lump Sum 

Increment a l  Add i t i ons 
B e l ow 7 0  Percent Load Factor - - $ 7 6 0 , 0 0 0 / BCF 
Ab ove 70  Percent Load Factor - - $ 2 7 5 , 0 0 0 / BC F  

• Canad ian Nor thwe s t  Terr i t o ry On sho r e  

Us ing Nor thwe s t  Proj e c t  Study Group c o s t s  f o r  c on s t ruc t i on 
North o f  the 6 0 th Para l l e l , e s t ima t e d  c o s t s  fo r a typ i c al  
1 0 0 - m i l e  sys t em were  deve loped . 

The r e s u l tant co s t  factor for a 1 0 0 - m i l e  sys tem i s  
$ 1 8 1 , 6 0 0 / BCF 

• Canad i an At l ant i c  Offsho re 

The t o t a l  e s t imated d i s tance o f  a p ip e l ine from S ab l e  
I s l and , o ffshore Nova Sco t i a , t o  Mont r e a l  i s  8 0 0  m i l e s . 
I t  was e s t imat e d  that thi s l ine wou l d  requ i r e  1 4 0  mi l e s  
o f  wa t e r  and 6 6 0  m i l e s  o f  l and c ons t ruc t i on . C o s t s  we re  
deve l op e d  for a 4 8 - inch p i p e l ine s y s t em us i ng current 
c on s t ruc t ion t e chn ique s . 

· 

The r e s ul tant co s t  fa ctors  ar e - -

F i r s t  year cons truc t i on - - $ 8 0 0 , 0 0 0 / B C F  
I ncremental exp ans ions - - $ 2 7 5 , 0 0 0 / B C F  

• Canad ian Arc t i c  I s lands 

The main sys t em was routed from E l l e f  Ringn e s  I s l and to 
Amund Ringnes I s l and t o  Co rnwa l l  I s l and to Devon I s l and , 
acro s s  Devon to Some r s e t  I s land , acro s s  Some r s e t  to 
Boothia Penn insula and then t o  the Ma i n l and . From the r e  
i t  was rou t e d  s outh t o  Winn ipeg  to c onne c t  w i t h  T ran s ­
Canada P i p e L ine . 

T o t a l  sys tem l ength wa s 2 , 1 0 0  m i l e s , b roken down into - -

Wat e r  and i s l and cons t ruc t i o n - - B O O  Mi l e s  
Ma inl and North o f  6 0 th Para l l e l - - 6 0 0  mi l e s 
Mai n l and South o f  6 0 th Para l l e l - - 7 0 0  mi l e s  

1 0 3  



C o s t s  we r e  based  on an early s c r e ening s tudy o f  A l a s kan 
offshrir e  c o n s t ruc t i on c o s t s  made by �he Nor thwe s t  P r o j e c t  
S tudy Group . 

The r e s u l t ant c o s t  factors are - -

Wat e r  and i s l and cons truc t i on - - $ 2 , 1 0 0 , 0 0 0/Mi l e  

Land c on s t ruct i on North o f  6 0 th Para l l e l - - $ 1 , 6 6 7 , 0 0 0 /Mi l e  

Land cons truct i on S outh o f  6 0 th Par a l l e l - - $ 1 , 1 8 0 , 0 0 0 /Mi l e  

Conne c t ion co s t s  for l ateial s - - $ 2 , 1 0 0 , 0 0 0 /Mi l e  

Increment a l  expans ions with powe r - - $ 1 , 1 0 0 , 0 0 0 / B C F  

U s ing t h e  a s s umed m i l eages  and c o s t� - -

F i r s t  Year C o s t s  Mi l l ions o f  Do l l ar s  

8 0 0  Mi l e s  x $ 2 , 1 0 0 , 0 0 0  = 

6 0 0  M i l e s  x $ 1 , 6 6 7 , 0 0 0  = 

7 0 0  Mi l e s  x $ 1 , 1 8 0 , 0 0 0  = 

Total  

S ec ond Year 

Increment al  exp ans ion 
BCF x $ 1 , 1 0 0 , 0 0 0  

P lus c onnect ion c o s t s  o f  
Es t ima t e d  Mi l eage x $ 2 1 1 0 0 , 0 0 0/Mi l e . 

1 0 4  

1 , 6 8 0  
1 , 0 0 0  

8 2 6  

3 , 5 0 6  



EXH I B I T  I I  

COMPUTER MODEL 

PADONE PROGRAM DESCRI P T I ON 

Intro duct i on 

The Padone p rogram p e rforms ari thme t i c c a l c u l a t i ons on data 
s upp l i ed  to arrive at  1 5 - year inves tmen t c o s t fo r indu s t ry exp an ­
s i on . The c o s t s  are i n  1 9 7 0  do l l ars , and n o  al l owance i s  made 
for infl at i on . The p rog ram a l s o  do e s  no ana lys i s  o r  s y s t em s imu ­
l a t i on (mo de l ing ) ; the r e fore , e f fect s produc e d  by s ys t em des ign 
or op t imi z a t ion mus t  be account ed for w i thin the data . The ap ­
proxima t e  run t ime for a s tudy i s  ( 9  s e c . CPU ) on an I BM Sys tem 
3 7 0 / 1 5 5  operat ing under OS Ve rs ion 2 1 . 

Program Layout 

The program i s  d ivi de d into e i ght s e c t i ons who s e  fun c t i ons 
are as fo l l ows : 

• S e c t ion 1 0 0 0  i s  respon s i b l e  for r eading data , ve r i fying 
codes  and s t o r ing the dat a  in the prop e r  array s . A 
count o f  the numbe r  o f  errors  i s  a l s o  maintaine d . I f ,  
after a l l  data i s  read , more than 2 5  e r r o r s  have b e en 
encount e r e d , the prog ram is ab o r t e d . 

• S e c t ion 2 0 0 0  prepar e s  the annual Gas  B a l an c e  f i gur e s . 
Paragraph 2 1 0 0  a l l o cate s s upp l y  vo l ume s from r e g i ons t o  
PAD d i s t r i c t s  and obtains c o l umnar t o t a l s . Paragraph 
2 2 0 0  de t e rmines the fair  share p e r centage  t o  be us e d  to 
ma tch demand with supp ly . I f  D emand Adj u s tment P e rcent ­
ages  were ent ered as  data , t h i s  p o r t i on i s  bypa s s ed .  
Paragraph 2 3 0 0  app l i e s  the demand adj u s tment p er c entage 
to the unadj u s t e d  demand and c omput e s  the s upp ly b a l anc e . 
Supp ly attachment vo lumes , t ransmi s s i on exp an s i on vo l ­
ume s and s t o ra g e  exp ans ion vo lume s are p r ep ar e d  in 
p aragraphs 2 4 0 0 ,  2 5 0 0  and 2 6 0 0 , r e sp e c t ive ly . 

• S e c t ion 3 0 0 0  app l i e s the cap i t a l  co s t s  t o  th e vo lume s 
c a l c u l a t e d  in the 2 0 0 0  S e c t ion and p r ep a r e s  c o l umnar 
tota l s . 

• S e c t ion 4 0 0 0  contro l s  the output o f  the p r o g r am and for ­
ma t s  headings as they are n e e de d . Through cont ro l  o f  
S e c t ion 4 0 0 0 , Sect i ons 5 0 0 0  and 6 0 0 0  output the Gas B a l ­
anc e and Cap i t a l  Co s t  she e t s , r e sp e c t iv e ly . S e c t i on 7 0 0 0  
output s the Cap i t al C o s t  Fac t o r s  and the S t orage  Wi th ­
drawa l equa t i on .  

1 0 5  



.!.!!12 u t .!2� s c r i p_.!_ i on 

The var i ou s  volume s and c o s t s  that are input to the p rog ram 
are i d en t i f i e d  by a typ e code . The me an ing o f  the typ e co des i s  
l i s t e d  b e l ow : 

Type Codes  

1 1  Dome s t i c  Mark e t e d  Produc t i on * 
1 2  A l a s kan , Canadian , Ar c t i c  
1 3  Other Canad i an 
1 4  Mex i c an 
1 5  LNG 
1 6  SNG 
1 7  C o a l  Gas 
1 8  Nuc l e ar St imulat ion 

2 1  New Dome s t i c  Produc t i ont 
2 2  
2 3  New LNG 
2 4  New SNG 
2 5  New Coal Gas 
2 6  New Nuc le ar St imulat i on 

3 1  Unadj us t e d  Demand 
3 3  Demand Adj us tment P e r c en t a g e t  

5 1  
5 2  
5 3  
5 4  
5 5  
5 6  
5 7  
5 8  
5 9  

6 1  

7 0  
7 1  

9 1  

I n t ra PAD Transmi s s i on Cap i t a l  Co s t  
I n t e r  PAD Tran smi s s i on Cap i t a l  Co s t  
On shore Ga the r i ng Cap i t a l  Cos t 
Offshore Gather ing Cap i t al  Co s t  
S t o rage Wi thdrawal Cap i t a l  Co s t  
LNG At t achment Cap i t a l  Cos t 
SNG Att achment Cap i t a l  Cos t 
C o a l  Gas  At tachment C ap i t a l  Cos t 
Nuc l ear St imulat i on Atta chment Cap i t a l  Cos t 

Arc t i c  P ip e l ine Cons t ru c t ion*  $ x 1 0 6 

S t o rage Us e Fac tor - - I n t e r c ep t  
S t o rage Us e F a c t o r - - S l ope 

P e r c ent of Region Al l o c a t e d  to  PAD D i s t r i c t 
En t e r  PAD D i s t r i c t  in Year 

* PAD d i s t r i c t  en t r i e s  inval id . 
t PAD d i s t r i c t  ent r i e s  cons i d e r e d  onshore  p r o duc t ion . 
t Re g i onal en t r i e s  inval i d . 

1 0 6 



The val id ent r i e s  for region are 1 - 1 1 ,  IX ( 1  S outh) , ZX 
(Pac ific  Offshor e ) , 6X (Gu l f  Coa s t  Offshor e )  and l l X (At l an t i c  
Offshore ) .  PAD d i s t r i c t  ent r i e s  are iden t i f i e d  by  a " P "  in Co lumn 
1 and the PAD d i s t r i c t  in Column s 2 and 3 .  

The format for input i s  shown on the s amp l e  s h e e t . Re g i on 
numb ers are right  j us t i f i e d . PAD d i s t r i c t  numb e r s  are l e ft j us t i ­
fied . The order o f  input i s  ent irely a t  the op t i on o f  the us er . 
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\ ---
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COMPUTE R  WORK PAPERS 

FOR PADONE PROGRAM 



1 

00001 I DENT I F ICA TION D I V I SI ON .  00000100 
0000 2 P R O G R A �- I D. F 3 8 0P l .  00000200 
00003 ENVIRONMENT DI VISION, 00000300 
00004 C O N F I GUR AT I ON S EC T I ON .  00000400 
0000 5 ------�S�P EC I A L-NAME S ,  00000450 
00006 C O l I S  TOP ,  00000460 
0000 7 ------ · I NP UT -OUT P U T  S EC T I ON .  00000500 
00008 F I LE-C O N T R O L , 00000600 
00009 S E L E C T  C AR D I N  A S S I GN U T - S -C AR D I N .  00000700 
000 1 0  S E L EC T  P A PE ROT AS S I GN UT-S- P A P E R O T .  00000800 
000 1 1 ______ S E L E C T  T A P E�t�N ___ A�S�S�I�G�N�U�T�-�S�-�T�A�P�E�I�N�·�----------------------�0�0�0�0�0�9�0�0 
000 1 2  D ATA D I V I S I ON .  0000 1 00 0  
000 1 3  F I LE  SEC T I ON .  00001 1 0 0  
000 1 4  00001 200 
000 1 5  0000 1 300 
000 16 FD C AR D I N  00001 400 
000 1 7  R FC Q RDJNG F 00001 500 
0001 8 L A R E L  R�E�C�O�R�D�S�S�T�. A�N�D�A�R�D�

------------------------------------�0�0�0�071�67070 
000 1 9 _____________ \l_LQ�!< C O=-'N=-=T:--:AO'-'I'-':No-'-S�O:-:--::R'-':E:-::C'-':O'-'::R'-"D�S�-----------------------------------'::'0..:00..:00..:007-177-=-::00 
0002 0  11 A T A  R E C O R D  I S  C A R DR E C .  000 0 1 800 
000'1 000 0 1 900 
000 2 2  0 1  C A R D R EC P I C T U R E  X ( 80 ) .  00002 000 
000 2 3  

______ _____ -·-··-- -·- --··- ·· · ----- ·--------------------------------------------0':"0':"0':"0=-'2=-1�0"-"'-0 
000 2 4  F f1 P A P E R nT 000027.00 
000 2 5  R E C ORD I NG U 000 0 2 30 0  
00026 ------LAB E L  REC O R D S  S T A N D A R D  00002 400 
00027 DATA R E C O R D  I S  A-L I N E . 000 0 2 500 
00028 0000 2600 
00029 0 1  A-L I NE P I C T U R E  X I  133 1 .  00002 700 
00030 00002800 
00031 FD  T A PE I N  00002900 
ooo 3i  ____________ -·-- --R-fCOR DIN_G_F.. 00003000 
00033 L A B E L  R E C O R D S  S T AN D AR D 000 0 3 1 00 
000 3 4  D A T A  R E C O R D  I S  TA P E R E C .  0000 3 20 0  
Q_003 �- ----------------·-·------ -- 00003300 
0003 6 0 1  T A P ER. EC P I C T U R E  X l 80 1 . 00003400 
0003 7 ----·- --·- -------------- -·---------------------------------------------0=-0=-0=-0=-'3=-'5"-=0�0 
000 3 8  00003600 
00039 WOR K I NG- S T O R A GE S E C T I ON .  00003700 
00040 00003800 
Q_O O  '!..!_ _ ___ ·--· ___ 1] ___ 1 _ _ _ _  --·------;P�I;..oCC:;T'7U;.;R�E�S;-::9,..;1..,;7,..;.1 ______ --;;.C�O.;.,"'.:,.P;::.UT�AT�I O�N�A:;:.:L=..:'"----------�O;..oO�O�Oc.:;:3c.::9�0 Q 
00042 77 J P I C T U R E S9 1 7 1  C fJ M PUT AT I ONAL . 00004000 
�0043 _ _ 7 7 J M A X  P I C T U R E  S 9 ( 7:-7) ______ �C�O�M�

PU�T�AT�I C�N�A�L�,·�--------�0�0�0�0�4�1�0�0 
00044 77 K P I C T U R E  S 9 ( 7 1  C Q jiA PU T AT I ON A L . 00004200 
00045  77  l P I C TUR E S9 1 7 )  C O M PU T AT I ON A L .  00004300 
00046 7 7  r-.1 P I C T U R E  S 9 1 7 1  C O M PUT AT I ONAL . 00004400 
900_!1 _ _ _ _ ___ ]_?_ __ � P I C TUR E 59 1 7 1  C O M PUT AT I ON A L .  00004500 
00048 77 Y l  P I C T U R E  S9 1 7 1  C O M PU T AT I ONAL . 00004600 



0 0 049 1? Y2  P I C T U R E S 9 1 7 1  C O M PUT AT I ON A L .  0 0004 700 
Q9_Q.?__9___ _ _ _ _ _  _ _7_ !_ __ _ "f. D.� t\ N.Q P I CT U R E  S 9 ( 9 I V9 ( 6 )  C OM PUT AT I ONAL-3 . 00004800 
0005 1 7 7  T S P P LY · - --- -pfc f[TRE-$9(9TV9 ( 6 )  C O"'' PUT AT I ON A L - 3 .  00004900 
000 5 2  7 7 T VOL U M P I  C T U R [ S 9 ( 7 l V9 I 6 l C 0 M PU:�T,.::A�T�I�O�N'-7A7'L_-�3�. _____

_ 0�0�0;:.:0�5=-c0:'--'0�0 
·oao53 - --7 7 - sl. O P c.  · - - -- · · - i>fcrt:fifEs9i6TV9"f61-toM PuT AT r oN A L - 3 . ooo o 5 J. o o  
0 0 0 5 4  7 7  I N TE RC E P T  P I C T U R E  S9 ( 6 1 V9 ( 6 1  C O M PU T AT I ON A L- 3 .  0 0 0 0 5 200  
000 5 5  77  � R A  P I C T U R E X l l l l  V A L U E  • G A S B AL A NC E • . 0000 5 300  
_9_Q_()J_�-- -- ---- - ·-- -- E . .  _G_� � --- _ ______ P I C T U R E X l l l l  V A LUE ' D E SCR I P T ION ' . 00005400 
00057  7 7  P I C  -· -·PICTU R E  xTTt_l _____ -----vh L U E  S P AC ES ;. 0 0 0 0 5 5 0 0  
0005'8 77  C C A  P I C T U R E  X l l 3 1  V A L U E  ' C A P I T AL C O S T S • . 00005600  
0 0 0 5 9__ ____ _ · - -·- · - · ii  --(;(R"--------------- - -- --i>Tcr lJR E X I 2 7 1 V AL U E  0 0 0 0 5  700 
00060 . 1 CA P. I TA L  C O S T  F O R  � D D I T I ON A L ' .  0 0 0 0 5 8 0 0  
00�----77--TC C - P I C T U R E'  X l 23 1  V A L U E  00005900  
0 0 0 6 2  I TR A N S � I S S I ON F AC I L I T I E S ' . 00006000 
oo-o-63"·-- -·

· · · ·  -
- --.,-.:;- o ,Ji''i'F> ___ 

- - - -- -- i>TcTuifcx-:--·----------- oooo6 1 o o  
0 0 0 6 4  7 7  O T L VL P I C TU R E  X .  00006 200 
·ooo6·s ··- ---

···· · - · -y=, . -{R R.C N"'f- - - --- - - ---- PTCTU R E-S9T:3"l C O M PU T AT I CNAL-3 00006300 
0006 6 VALUE O .  00006400 
(Joorr-·-----77 ____ r .\ p  ---,P;,cl;:..;C;.;T;.;l:;..,J R,...;E�X-;--------;-;V'A7L-:-:U"""E--.:-S-::-P•A-=-c.,.E-.-------�0�0�0�0:-:;6:..._._5�0:-=-0 
O d 0 6 !1  8 SJ  T A P E- I S-OPE N V A L U E  ' X ' .  00006600 
ooo6_9_ . . . - ··-

- . -- .  - - . · - · --- -- - ------- --- _ _:_..::..=.-=-....c.:.-=----------'o:..Oo:..:o:..:o'-'6'-"7:..:0-...::.0 
000 7 0  00006800 ooo7T ______ - · ·- iff - -c� if6 1 .- - - - --- ------ ------ o oo o 6 9 o o 
000 7 2  0 2  C R E G I ON .  00007000 Ooo7_3 __ _______ ____ 03 ___ P I D�.:.::_------,P.-.l'"C'"T"U;nRcrE-vX�.-----------------..;:0�0�0..;:0_;.7.::;.1-*o-*o 
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COMPUTER WORK PAPERS 

FOR 

PROJECT I ON OF CAP I TAL REQU I REMENT S  

FOR GAS TRANSM I S S I ON FAC I L I T I E S  

1 9 7 1  - 1 9 8 5  

CASE I 

1 3 5  

APPEND I X  E 



PAD I 



f' A D D I S TR I C T  - G A S  B A L A N C E  P A G E 0 0 2 5  
T O T A L  

1 9 7 1  1 9 7 2  1 9 7 3  1 9 7 4  1 9 7 5  l 9 7 l - 7 5  
I' A l) D I S T R I C T  1 S U P P l Y  

D OM I: S T l C P R O D U C T I O N  
R E G  1 O N  1 0  . 40 9 0  . 3 9 6 0  . 40 70 . 4 1 90 . 4 3 0 0  2 . 0 6 3 0  

R E G I O N 1 1  . 00 1 0  . CO l O  . 00 1 0  . 0 0 10 . 00 2 0  . 0 0 6 0  

---- -- - - - - - - - -- -- -- - ---- --- - - -- - -- -- - -- - - - -- - --- - - - --- -- -- - - - ---- - - -- - - - --
S U B -T O T AL . 4 1 0 0  • 3 9 9 0  . 40 80 . 4 200 . 4 3 2 0  2 . 0 6 9 0  

P I  P E L l NE I M PO R T S  
AL A S K A , C A N A D A , AR C T ! C  

O T H E R  C A N A D I AN 
M E X I C A N  

-- - ----- -- - - -- -- - -- --- - - - - - --- - -- -- - - - ----- - - - - - - - -- - - -- - - - - - - - -- - - - - - - -

S UB - T O T Al 

L N G . 2 3 8 0  . 2 3 8 0  

s N G . 0 2 1 0  . 1 9 20 • 30 3 0  . 5 1 60 

C OAL G A S  
N UC L E AR S T I MUL A T I ON 

- - -- -- - - - - - - - - - -- -- - - - -- - - - - - -- --- - - - - -- - - -- - - - - - -- -- -- - -- - - - - -- - - - --- - - --

TO T AL S U P PL Y . 4 l 0 0  • 3 9 90 . 42 9 0  • 6 1 20 . 9 7 3 0  2 .  8 2 30 

.._. A DJ U S T E:O D E M A N D  4 . 2 2 6 9 4 . 33 68 4 . 50 5 6  4 . 6 6 8 5  4 . 8 2 7 9  2 2 . 5 6 6 0  

tN 
� 

S U P P L Y  B AL A N C E  - 3 . 8 1 6 9  - 3 . 93 7 8  - 4 . 0 7 66 - 4 . 0 5 6 5  - 3 . 8 5 4 9  - 1 9 . 7 4 3 0  

S UP P L Y  A T T A C H I-I E I\ T  V OL U M E S  

N E W  P R O DU C T  I U N  
O N S H O R E  . 0 2 20 . 04 1 0  . 0 3 8 0  . 0 3 80 . 1 39 0  

O F F S HOR E 

L NG I M PO R T S  . 2 3 8 0  . 2 3 8 0  

S NG P R O DU C E D  . 0 2 1 0  . 1  7 1 0  . 1 1 1 0 . 3 0 3 0  

C O A L  G A S  P RO D U C E D  

N UC L E AR S T I MU L A T I ON 

-- - - - - - --- - - -- -- - - - --- -- - - - -- - - - - - - - - - - -- - --- --- - - -- - - -- - - - - - - --- - - - - - - - - -

T O T AL . 0 2 20 . 06 2 0  . 20 90 . 3 8 70 . 6 8 00 

T R A N S M I S S I O N E X P A N S I O N VOL U M E S  

I NT R A p A c . 0 5 9 9  . 0 1 9 0  . 1 8 30 . 3 6 1 0  . 6 2 2 9  

I N T E R  p A c . 0 5 0 3  . 1 2 0 8  . 1 3 8 8  • 3 1 0 0  

S T O R A G E  VOL UM E S  
I NT R A p A c TR A N S M I S S I ON . 00 6 7  . 00 2 2  . 0 2 1 7 . 0 4 3 6  . 0 744 

I NT E R  p A D T R A N S M I S S I ON . 00 5 6  . 0 1 3 9  . 0 1 62 . 0 3 5 8  

-- - --- - ---- - - - -- - - - -- - -- - - -- - - - - - - -- - -- - -- --- - - - - - -- -- - - - - - - -- --- - - - - -- - - -

TOT A L  . 0 1 2 4  . 0 1 3 9 . 0 1 8 4  . 0 2 1 7  . 0 4 3 6  . 1 1 0 2  



p A 0 D I S T R I C T  - C AP I T AL C O S T S  P A G E  0 0 2 6  
C A P I T A L  C O S T  F O R  AD D I T I ON A L  T O T A L  

T R AN S M I S S I ON F A C I L I T I E S 1 9 7 1  1 97 2  1 9 1 3  1 9 7 4  1 9 7 5  1 9 7 1 - 7 5 

T R AN SM I S S i ON - D O M E S T I C  

I NT R A  p A c 2 4 . 5680 7 . 1900 7 5 . 0 300 1 4 8 . 0 1 00 2 5 5 . 3 9 80 

I NT E R  p A c 1 0 3 . 2 1 1 3  2 4 7 . 75 27 2 84 . 6 8 96 6 3 5 . 6 5 3 7  
- - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - ----- - - - - - - - - - - - - - - - - --

S U B - T O T A L  1 2 7 . 7 7 9 3  2 4 7 . 75 2 7  2 9 2 . 47 9 6  7 5. 0 300 1 4 8 . 0 1 00 8 9 1 . 0 5 1 7 

T R A N S M ! S S  I ON - I M PO R T S  
A L A S K A , CA N A D A , AR C T I C  

U T H E R  CAN A D  I A N  

M E X I C A N  

- - - - - - -- - - - - - - -- -------- -- - - -- - - - - - - - - - - - - - - - - -- -- - - - - ---- - - ---- - -- - - -- ---

S UB - T O T A L  

S UI' P l  Y A T T A C H M E t-i T S  

N E W  f> R O D U C T  I O N  A T T AC HM EN T  

I-' O N S H O R E  2 . 2 0 00 4 . 1 0 0 0  3 . 8000 3 . 8000 1 3 . 9000 
� O F F  S H O R E  

0 
L N G A T T AC HME N T S  2 0 . 2 3 00 2 0 . 2 3 00 

s N G A T T ACHM E N T S  • 94 5 0  7 .  6 9 50 4 . 99 50 1 3 . 6 3 50 

C O AL G A S  A T T AC HM EN T S  

NUC L E AR S T I M . A T T A C H M E N T S  

- -- - - -- - - -- - - - -- - --- - - - - - - - - - - - - - - -- ----- - -- - -- - --- - - - - - - - - - - - - - - - - - - - - ---

S U B- TO T A L  2 . 2 000 5 . 0 4 50 1 1 . 49 50 2 9 . 02 50 4 7 . 7 6 50 

N E: W  S TOR A G E  F A C I L I T I E: S 1 4 . 3 3 93 1 5 . 9 8 84 2 1 . 2 3 82 2 5 . 0 2 9 7  5 0 . 1 8 3 7  1 2 6 . 7 7 94 

T O T A L  N E W  F A C I L I T I E S  1 4 2 . 1 1 8 7 2 6 5 . 94 1 2  3 1 8 . 7 6 2 8  1 1 1 . 5 5 47 2 2 7 . 2 1 8 7 1 0 6 5 . 5 96 2  



p A 0 D I S TR I C T  - G A S  B A L A N C E  P A G E  0 0 2. 1 
T O T A L  

1 9 76 1 9 7 7  1 9 78 1 9 7 9  1 98 0  1 9 76 - 8 0  
p A 0 D I S TR I C T 1 S U P P L Y  

D OM E S T I C  P I<ODU C T  I O N  
k E G  I ON 1 0  . 44 5 0  . 46 0 0  . 48 0 0  • 4 9 � 0  . 5 2 0 0  2 . 4 0 0 0  

!< E G l O N 1 1  . 0 0 3 0  . 00 40 . 00 60 . 0 0 8 0  . o u o  . 0 3 2 0  

R E G  I O N  l l X  . 0 0 1 0  . 00 40 . 00 10 . 0 1 0 0  . 0 2 1 0  • 0 4 3 0  

-- - - - - - --- -- - - -- - - - -- - -- - - -- - ----- -- - -- ------ - -- ----- ---- - - - -- ----- - --- ---

S U B - T O T AL . 4 4 9 0  . 46 80 . 49 3 0  • 5 1 30 . 5 5 2 0  2 . 4 7 5 0  

P I P E L I N E I MP OR T S  

A L A S K A , CA NA DA , A R C T I C  

U T H E R  CAN A D I A N 

M E X I C AN 

-- - -- - - - - -- - -- -- -- - ---- - -- -- - --- -- - - - - - -- - - - - - -- - - - - - - ----- - - ---- - - - ---- - -
S U B - T O T AL 

L N G • 5 30 0  . 96 80 1 .  2 7 8 0  1 . 5 1 50 1 . 69 80 5 . 9 8 9 0 

s N G . 44 2 0  . 5 8 1 0  . 7 2 0 0  . 7 200 . 7 2 0 0  3 . 1 8 3 0  

C O A L  G A S  

N UC L E AR S T I MUL AT i ON 

- -- - - -- -- - - - -- -- - - - -- - -- -- - - - - -- -- - -- - - - - - - -- - - -- --- -- - -- -- -- -- - - - - --- --- --

T OT A L  S U P P L Y  1 . 4 2 1 0 2 . 0 1 70 2 . 49 1 0  2 . 7 4 8 0  2 . 9 7 0 0  l l .  6 4 7 0  

f--' A DJ U S  L E O  O E M A N IJ  4 . 9 8 8 1  5 . 1 6 0 8  5 . 49 3 1  5 .  7 1 6 7 5 . 9 7 6 1  2 7 . 3 3 48 .j:::>. 
f--' 

S UP P L Y  B AL A N C E  - 3 . 5 6 7 1 - 3 . 1 4 3 8 - 3 . 0 0 2 1  - 2 . 9 6 8 7  - 3 . 00 6 1  - 1 5 . 6 8 7 8  

S U P P L Y  A T T A C H M E N T  V OL U M E S  

N E W  P R O UU C T  ION 
ON S H O R E . 0 3 9 0  . 0400 . 0 7 1 0  . o o 8 o  . 04 0 0  . 1 9 8 0  

O F F S HO RE . 0 0 1 0  . 00 3 0  . 00 30 . 0 0 40 . 0 1 1 0  . 0 2 2 0  

L NG I M P O R T S  . 2 9 2 0  . 4 3 80 . 3 1 0 0  • 2 3 70 . 1 8 3 0  1 . 4 6 0 0  

S NG PRO U U C E O  . 1 3 9 0  . 1 3 90 . 1 3 9 0  . 4 1 70 

C O AL G A S  P R O DU C E D  

NUC L E A R  S T I MUL A T I O N  

- -- - - - - - - - -- - - - -- -- -- - -- - --- - -- - - - - - - - - --- - - - - -- - - - --- ----- - - - - -- - - - - -- - - -

T O T A L  . 4 7 1 0  . 6 2 00 • 5 2 3 0  . 2 49 0  . 2 3 40 2 .  0 9 70 

T R A N SM I S S I O N  E X P A NS I O N V O L U ME S 

I NT R A  p A c . 44 8 0  . 5 9 60 . 47 40 . 2 5 70 . 2 2 2 0  1 . 9 9 7 0  

I NT ER p A c 

S TO R A G E  VOL UM E S  
l N T R A  p A [J T R A N S M I S S I ON . 0 5 5 0  . 0 7 43 . 0 6 0 0  . 0 3 30 . 0 2 8 9  • 2 5 1 5  

I NT E R p A c T R A N SM I S S I ON 

--- - - - ---- - - - - --- - --- --- -- - - - --- --- - --- -- - --- -- - - -- -- - - - -- - - --- -- - - -- - - ---

T OT A L  . 0 5 5 0  . 07 43 . 0 6 0 0  . 0 3 30 . 0 2 8 9  . 2 5 1 5  



p A 0 D I S TR I C T  - C AP I T A L  C O S T S  P A G E  002 8 
C AP l T  A L  C O S T l- O R  A D D I T I ON A L  T O T A L  

T R AN SM I S S I O N  F A C I L I T I E S 1 97 6  1 9 7 7  1 9 78 1 9 7 9  1 9 80 1 9 7 6 - 8 0  

T K A IIIS M I S S I ON - DOM E S T I C  

1 NT R A  p A c 1 8 3 . 6 8 00 2 4 4 . 3 600 1 9 4 . 3400 1 0 5 . 3 700 9 1 . 0 20 0  8 1 8 . 7 7 00 

I NT E R  p A 0 
--- - -------- - - --- -- -- - - - - - - - - - -- ---- -- - -- - -- - --- - - - - -- --- - - - ----- - - -------

S U B - T O T AL 1 83 . 6800 2 4 4 . 3 60 0  1 9 4 . 3400 1 0 5 . 3 7 00 9 1 . 02 0 0  8 1 8 . 7 7 00 

T R A N S M I S S I ON - I M P O R T S  
A L A S K A , C A N A O A , AR C T I C  

OT H E R  C A N A D I AN 

M E X l l. A N  
- - -- - - -- - - - - - - ------- -- - ---- - ------ - --- --- ---- -- -- - -- --- -- -- ---- -- - - - - - -- -

S U B -T O T A L  

S U P P L Y  A T T AC H M E N TS 

N E W  P R O D U C T  l lJN A T T AC HM EN T  

O N S H O R E  3 . 9000 4 . 0000 7 . w oo . 8 000 4 . 00 0 0  1 9 . 8000 
1-' O F F S HO R E  . 4 500 1 . 3 500 1 . 3 500 1 . 8 0 00 4 . 9 5 0 0  9 . 9 0 00 � 
N 

L N G A T T AC HM I: N T S  2 4 . 8 20 0  3 7 . 2 3 00 2 6 . 3 50 0  2 0 . 1 4 50 1 5 . 5 5 5 0 1 2 4 . 1 000 

s N G A T T A C HM E N T S  6 . 2 5 5 0  6 . 2 5 5 0 6 .  2 5  50 1 8 . 7 6 5 0  

C O A L  G A S  A TT AC H M EN T S  

N UC L E AR S l i M .  A T T A C HM E N T S 
-- - ------- - - --- - - -- -- --- - --- ---- ---- --- - -- -- -- -- - - --- - -- -- -- ----- -- -- -- -- -

S U B - T O T AL 3 5 . 4 2 5 0  48 . 8 3 50 4 1 . 0 5 50 2 2 . 7  4 50 2 4 . 50 5 0 1 7 2 . 5 6 50 

N E W  S T O R AG E  F A C I L I T I E S  6 3 . 2 8 1 0  1:! 5 . 5 2 2 0  69 . 0 7 70 3 8 . 0 2 8 2  3 3 . 3 4 6 5  2 8 9 . 2 54 9  

T O T A L  N E W  F AC I L l T l E S  2 8 2 . 3 86 0  3 7 8 . 7 1 70 3 0 4 . 4720 1 6 6 . 1 4 32 1 4 8 . 8 7 1 5  1 2 80 . 5 8 9 9  



p A D D I S TR I C T  - G AS B A L A NC E  P A G E  0 0 2 9 
T O T AL 

1 9 8 1 1 9 8 2  1 9 8 3  1 9 8 4  1 9 8 5  1 9 8 1 - 8 5  
p A D D I S T R I C T  1 S U P P L Y  

DOM E S T I C  P R O OU C T  I O N  

R E G I ON 1 0  . 54 5 0  . 5690 . 5 9 2 0  . 6 1 0 0  . 6 2 60 2 . 9 4 2 0  

R E G I ON 1 1  . 0 1 5 0  . 0 1 90 . 0 2 50 . 0 3 20 . 0 400 . 1 3 1 0  

R E G I ON 1 1 X  . 0 500 . 1 1 90 . 1 9 80 . 2 8 6 0  . 3 9 0 0  1 . 0 4 3 0  
- - -- - - - -- -- - - -- - -- --- - -- -- -- -- - - - - - - - - - -- - -- - -- - -- - -- - -- -- -- - - -- - -- - - - -- - -

S U B - T O T AL . 6 10 0  • 7 0 70 • 8 1 50 . 9 2 8 0  1 . 0 5 60 4 . 1 1 6 0  

P I P EL I N E  I M P O R T S  

A L A S K A , C A N A D A , AR C T I C  
O T H E R  C A N  A D  I A N  

M E X I C A N  

- - - - - - - - - - - - - -- - - - --- - -- - - - - - --- - -- - - - - -- - - - - - - - - - - -- - ---- -- -- -- - - - - --- - - -

S U B - T O T A L  

L N G 1 . 9 7 2 0  2 . 2 4 60 2 . 5 1 90 2 .  7 9 20 2 . 9 7 40 1 2 . 5 0 30 

s N G • 7 2 0 0  . 7 200 . 7 2 0 0  . 7 2 0 0  . 72 0 0  3 . 6 0 0 0  

C OAL G A S  

NUC L E: A R  S T I M UL A T I O N  
- - -- --- - -- - - - - - -- - - -- - - - -- -- - - - - -- - - - -- -- - - -- - - - -- -- - - -- -- - - - - - - - - - -- - - - - -

T O T AL SU P P L Y  3 . 3 0 2 0  3 . 6 7 3 0  4 . 0 5 4 0  4 . 4 400 4 . 7 5 0 0  2 0 . 2 1 9 0 

f-' 
A D J U S T ED D E M A N D  6 . 2 5 8 0  6 . 6 6 94 7 . 06 0 5  7 . 4 7 8 5  7 . 7 9 1 2  3 5 . 2 5 7 8  .j::. 

(J;I 
S U P P L Y  B A L A NC E - 2 . 9 5 6 0  - 2 . 9 9 6 4  - 3 . 00 6 5  - 3 . 0 3 8 5  - 3 . 04 1 2  - 1 5 . 0 3 8 8 

S U P P L Y  A T T A C H M E I\ T  V OL U M E S  

N E W  PR U DU C T I ON 

ON S HO R E  . 0 4 5 0  . 0 1 30 . 07 9 0  . 0 4 90 . 04 5 0  • 2 3 1 0  

O F F S H O R E  • C 32 0  . 0 7 20 . 0 8 4 0  . 0 9 50 . 1 1{)0 . 3 9 30 

L NG I M P O R T S  . 2 74 0  . 2 7 40 . 2 7 3 0 • 2 7 30 . 1 8 20 1 . 2 7 60 

S NG P R O D U C E D  

C OA L  G A S  P R O DU C E D  

N UC L E A R  S T I MU L A T I ON 

- - - - - - - - - - - - - - - - - - - -- - - - -- -- - - - - - - - - - - - - - - --- - - - - - - --- -- -- - - - - - - - - - - - - - - --

T O T A L  • 3 5 1 0 . 3 590 . 43 6 0  . 4 1 70 . 3 3 7 0 1 . 9 0 0 0  

T R A  N S M  1 S S 1 O N  E X  P A N S  I O N  VO L U M E S  

1 NT R A  p A D • 3 .3 2 0  . 3 7 1 0 . 3 8 1 0 . 3 8 60 . 3 1 0 0 1 . 7 8 00 

I NT E K  p A c 

S T O R A G E  VOL UM E S  
1 NT R A  p A c T R AN SM I S S I ON . 0 4 4 0  . 0 4 9 9  . 0 5 1 9  . 0 5 3 4  . 04 3 5  . 2 4 2 8  

I NT E R  p A c TR A N SM I S S I ON 

- -- - - - ------ - -- -- - - -- - -- - - - - - -- - - - - - - - - -- - --- - - - ---- - - - --- - - - - - - - - -- -- - - - -

T U T A L  . 0 440 . 04 99 . 0 5 1 9  . o  5 3 4  . 0 4 3 5  . 2 4 2 8  



j> A D D I S TR I C T  - C AP I T Al C O S T S  P A GE 00 3 0  
C AP I T A L  c o s T  F OR A D D I  T ! O N A L  TO TA L 

T R A N S M I S S I ON F A C I L I T I E S 1 'l 8 1  1 9 8 2  1 9 8 3  1 9 8 4  1 9 8 5  1 98 1 - 8 5  

TR AN S M I S S I ON - D O M E S T I C  

I N T R A  P A c 1 3 6 . 1 2 00 1 5 2 . 1 1 0D 1 5 6 . 2 1 00 1 5 8 . 2 600 1 2 7 . 1 0 00 7 2 9 . 8 0 0 0  

I NT E R  p A c 

-- -- - - - -- -- - - - -- --- ---- - -- -- - ---- - -- --- - - - -- - -- - - -- - - - - - - - - - --- ---- -- - -- - -

S U B- T O T A L  1 3 6 . 1 2 0 0  1 5 2 . 1 1 00 1 56 . 2 1 00 1 5 8 . 2 6 00 1 2 7 . 10 00 7 2 'l .  8 0 0 0  

T R A N S M I S S I ON - I M P OR T S  
A L A S K A , C A N A D A , A RC T I C  
U T H E: R  C AN A D I A N  
M E X I C A N  

- - - - - - - - - - - - --- ------- -- - ---- - - - ---- -- - - - - - - - --- - - - - - - - - - - - - - --- - -- - --- - - --
S U B - T O T A L  

S UP P L Y  A T T A C H M E II T S  

N E W  PRO D U C T  I O N  A T T AC H M E N T  
O N S H O R E  4 . 5 00 0  1 . 30 0 0  7 .  9 0 00 4 . 9 000 4 .  5000 2 3 . 1 000 

I-' O F F S H O R E  1 4 . 4000 3 2 . 4000 3 7 . 80 00 4 2 . 7 500 4 '1 . 50 00 1 76 . 8 5 00 � 
� L N G AT T AC HME N T S  2 3 . 2 '1 0 0  2 3 . 2 9 00 2 3 . 20 50 2 3 . 2 0 50 1 5 . 4 7 00 1 0 8 . 4 6 00 

s N G A T T A C H M E N T S  

C O A L  G A S  A T T AC HM E N T S  

NUC L E A R  S T I M .  A T T A C HM E N T S  
- -- - - ------·- ---- - - - - - - -- ----- - - --- -- ----- ---- - -- --- -- - - - -- - - - - --- -- - - - - - --

S U B- TO T A L  4 2 . 1 90 0  5 6 . 9 9 00 6 8 . 90 50 7 0 . 8 5 50 6 '1 . 4 70 0  3 0 8 . 4 1 0 0 

N E W  S T O R A G E  F A C I L I T I E S  5 0 . 6 1 2 6  5 7 . 3 8 8 4  5 9 . 7 8 8 5  6 1 . 4 3 7 b  5 0 . 0 3 5 3  2 7 9 . 2 6 2 5  

T C T A L  N E W  F AC I L I T l  E S  2 2 8 . 9 2 2 6  2 66 . 4 8 84 2 84 . 9 0 3 5 2 9 0 . 5 5 2 6  2 4 6 . 60 5 3  1 3 1 7 . 4 72 5  



p A 0 0 1  S TR I C T  - G A S  B A L A N C E  P A G E  00 3 1  
T O T A L  

T R AN SM I S S I O N  F A C I L I T I E S 1 9  7 1 - 75 1 9 7 6 - 8 0  1 9 8 1 - 8 5 1 9 7 1 - 8 5  
p A [) D I S T R I C T  1 S U P P LY 

D OM E S T I C  PRODU CT I O N  
RI: G I O N 1 0  2 . 0 6 3 0  2 . 40 00 2 . 94 2 0  7 . 4 0 5 0  
R E G I O N l l  . 0 0 6 0  . 0 3 20 . 1 3 1 0  . 1 6 9 U  
Rt: G I O N l l X  . 04 3 0  1 . 04 3 0  1 . 0 8 60 

- - - - - - - - -- - - - - - - - -- - - - -- ---- - - - - -- - - - - - - - - - - - - - - - -- - - - - - - - - - - - -- - - - - - - - - - -

S U B- T O T A L  2 . 0 69 0  2 .  4 7 50 4 . 1 1 60 8 . 6 6 0 0  

P I P E L I N E I M P O R T S  
A L A S K A , C A N A O A , AR C T ! C  
O T H E R  C A N A D I A N 
M E X I C AN 
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I NT ER P A 0 
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P I P !:L I N E  l M POR T S  

AL AS K A , C A N A OA , AR C T l C  1 . 6500 6 . 3 50 0  8 . 0 0 00 
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C OA L  G A S  P R O DU C E D  . 40 0 0  . 2 9 60 . 6 960 
N U C L E AR S T I MU L A T I ON 

- - - - - - - - - - - - - - -- - -- -- - - - - - - - - - - - - - - - - - - - - --- -- -- - - - - - - - - - - - - ----- - - -- - - - - -
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2 3 1 . 2 7 76 1 4 1 . 2 4 1 3 
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1 2 6 . 445 6 7 2 . 8 6 40 

1 2 6 . 44 5 6  72 . 8640 

97 . 2090 

- ·-

9 7  . 2090 

1 5 3 . 9 540 

1 5 3 . 9 540 

1 49 . 5 8 4 3  600 . 0 5 70 

------------ --------------
..  ·--·- - . .. - - · - - · · · · - - - ·  --- - - - -- ------------- --··--------·· - - - - - - - - --

1 4 9 . 5 8 4 3  600 . 0 5 70 

.TRA.l'i!i1U.S.S.l.illL·::_.l.M.e.O.R.LS.. _ _ __ _ _ _ _ _ ... _ _  - ·- - ·-- --- . .  - -- --- · -- · - -- - - · ·· · · - ··-·-···- ·-· --· - · ·--------·-·---- -----· -----

AL A S K A , C A N A DA , A R C T I C  
U T_t-!E; R  

_ _  
!:-��A.!H�N _ 

M EX I CAN 

S UB - T O T A L  

SUPP L Y  A T T A C H M E N T S  

N EW P RO DU C T I O N  A TT AC HM EN T  
O N SHOR E 
Q F F  S_tiO R_I;_ 

_ _  . _ _  - ·--- _ _  _ 

L N G A T T ACHME N T S  

S N G A T T AChME N T S  

C OAL G A S  A T TAC HM E N T S  

NUC L E AR S T I M . A T T A C HM E N T S  

SUB- TO T A L  

N E W  S TOR AG E FAC I L IT I E S  

T OT A L  N E W  F AC I L I T l � S 

60 . 02 5 0  
�-4 9 .  7.�00 

8 . 7200 

2 . 8 800 

3 1 2 . 3 7 5 0  

4 9 . 6 1 3 3  

48 8 . 4 3 3 9  

63 . 70 1 3  
2 52 . 4 5 00 

2 . 8 3 50 

3 1 8 . 9 8 63 

29 . 0 4 2 1  

4 2 0 . 8924 

- -· ·- ---- - --------------- ·------- --- - - ----

64. 7 7 7 5  6 3 . 8 0 1 2  59 . 4 7 7 5  3 1 1 . 7 8 2 5  
f�-� ·-'!.O..QQ _ _____ _ ___ ____ _u�._9 500 

_ _ _ _ ____ __f_6 B�f:t_5.00 ___ 1 3 0�_40Q�_ 

.t't ... 9.49_Q _ _ _ _ _ __ _ _  . - -·- · -- - - --- -- -- - - -- -- - - -- - · __ _ _ _ _ v_ .. �-�9_Q 

5 .  7 1 50 

3 3 1 . 1 7 7 5  3 5 3 . 3 9 1 2  3 2 8 . 1 2 7 5 1 644 . 0 5 7 5  

3 9 . 3 5 0 7  6 3 . 2 799 6 2 . 4 1 3 9  243 . 6 99 9  

467 . 7 3 72 5 7 0 . 6 2 5 1  5 40 . 1 2 .57 2 4.8 7 .  Bl 't't  

http://CAN.AD.iAN


p A 0 0 1  S T R  I C  T - G A S  B A L A N C E  P A G E  0 0 1 3  
T O T A L  

1 9 8 1 1 9 8 2  1 9 83 1 9 1:1 4  1 9 8 5  1 98 1 -8 5  
p A l) D I S T R I C T  3 SU P P L Y  

D OME S T I C  P R O D U C T  I O N  
R E G I O N 3 . 4 270 . 42 1 6 . 4 1 6 3 • 4 1 0 9  . 4 1 1 7  2 . 0 8 7 7 
R E G I ON 5 2 . 9 4 40 3 . 0 200 3 . 0 8 80 3 . 1 3 60 3 . 1 7 4 0  1 5 . 3 6 2 0  
R E G I O N  6 3 . 1 1 40 8 . 0 8 40 8 .  0 9 2 0  7 . 9 5 1 0  7 . 8 1 1 0  40 . 0 5 20 
R t: G I ON 6 X  6 . 4670 6 . 8 4 90 7 . 2 1 30 7 . 4 760 7 . 64 1 0  3 5 . 6 4 6 0 

- - - - - - - - - - - - -- - - - - - - - - - - -- -- - - -- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

S U B - T O T AL 1 7 . 9 5 2 0  1 8 . 3 7 46 1 8 . 80 9 3  1 8. 9 7 3 9  1 9 . 0 3 7 7  93 . 1 4 7 7  

P I P E l i NE I M POR T S  
A L A S K A , CA N A D A , A RC T I C  

O T H E R  CAN A D I A N  

M EX I C A N  
- - - - - ------- - - - - - - - - - - - - ------------ - - - -- ------- - - - - - -- - - - - - - - - - - - - - - - - - -

S U B - T O T AL 

L N G . 2 9 2 0  . 2 9 20 . 29 20 . 2 92 0  . 2 9 2 0  1 . 46 0 0  
s N G . 2 7 30 . 2 730 . 2 7 30 • 2 7 30 . 2 7 3 0  1 . 3 6 50 
C O A L  GA S . 2 40 0  . 3 200 . 3 200 . 3 20 0  . 32 0 0 1 . 5 20 0  
N U C L E AR S T I MU L AT I O N  

- - - - - - - - - - - - - - - - - ------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -

TO T A L  S U P PL Y  1 8 . 7 5 70 1 9 . 2 5 96 1 9 . 6943 1 9 . 8 5 8 9  1 9 . 9 2 2 7  9 7 . � 9 2 7 

1-' 
0\ A D J U S T ED D E M A N D  8 . 6 9 4 5  9 . 3 4 04 9 . 9 6 1 3  1 0 . 6 2 2 5  1 1 . 1 3 6 5  49 . 7 5 5 4  tN 

S UP P LY B A L ANC E 10 . 0 6 2 4  9 .  9 1 9 1  9 . 73 2 9  9 . 2 3 6 4  8 . 7 8 6 2  4 7 . 7 3 7 2  

S U P P L Y  A T T A C HM E N T  VOL UM E S  

N E W  P R O D U C T I ON 

O N S H O R E  . 5 6 5 5 . 5433 . 4900 • 42 7'J . 3 3 5 5  2 . 3 6 1 9  
O F F S H O R E  • 5 73 0  . 5 530 . 50 0 0  • 4 2 30 . 3 1 7 0 2 . 3 6 60 

L NG I M P O R T S  

SNG P R O O U C E D 

C OAL G A S  P R O DU C E D  

NUC L E AR S T I MUL A T I ON 
- - - -- - - - - - - - - - - - - - ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

T O T AL 1 . 1 3 8 5  1 . 0 9 63 . 9900 . 8 5 0 5 . 65 2 5  4 . 7 2 79 

T R A N S M I S S I O N  E X  P AN S  I O N  V O L U ME S 

I NT R A p A c . 1 96 0  . 50 2 6  . 4 346 . 1 646 . 0 6 3 7  1 . 3 6 1 7  
I N T E R p A c 

S TORA G E  V O L U M E S  
I NT R A  p A 0 TR A N SM I S S I ON • 02 5 9  . 0 6 7 6  . 0 5 9 3  . 0 2 27 . 00 8 9  . 1 8 4 6  

I NT E R  p A c T R AN S M I S S I ON 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ------ -----·- - - - - - - - - - - - - -------------·-

T OT A L  . 0 2 5 9  . 06 76 . 0 5 9 3 . 0 2 2 7  . 00 8 9 . 1 84 6  



C AP I T AL CO S T  F O R  A D D I T I O N A L  
T R A N SM I S S I ON F • C I L l T I ES 

T RA N S M I S S I O N - DOM E S T I C  

1 NT R A  P A D 

I NT EK P A 0 

sus-ro r AL 

T RA N S M I S S I ON - I MPO R T S  
A L A S K A , C A N A O A , AR CT I C  
OT H E R  C A N A D I A N  
M E X I C A N  

S U B-TOT AL 

S U P P LY A T T A C H M E N T S  

N EW PRODUC T I ON A TT AC HM EN T 
O N S H O R E  
O f F �!"iOR� 

L N G ATT A CHM E N T S  

S N G A T T ACHME N T S  

C O A L  G AS • T T A C HM E N T S  

N UC L E AR S_T I � .  A J T A_C HH E N T S  

SUB-TO T AL 

N E W  S T OR AGE F A C IL I T I E S  

1 9 81 

7 0 . 5 7 36 

7 0 . 5 1 3 6  

5 6 . 5 5 3 8  
2 5 7 . 8 50 0  

3 1 4 . 403_ 8 

2 9 . 8 8 5 0  

4 l't � 862_5 

P A D D I S TR I C T  - C AP I T A l  COS TS 

1 98 2  . 1 9 83 . 

1 s o .  9 5 83 

1 80 . 9 5 83 

5 4 . 3 30 0  
2 48 . 8 500 

3 0_3 . _1 8 00 

77 . 75 6 1  

1 5 6 . 4786 

1 5 6. 4 7 86 

4 9 . 00 6 2  
2 2_5 . _0 0 QQ 

2 74_. 00 6 ?  

6 8 . 2 0 9 9  

4.�.6 . • _69.4 .8 . 

- - - · · -· - - - - ·  - · - - - - - - P A G E - 00-1 4 -
T O T A L  

- --- _19_8_4 - - ------- -- - ____ l.2.f!_5. ____ ______ .. .. . .  -- ··· - - __1_9.61::65_ 

- - - - -- - - - - - . - --- - - - - - ·· · 

59 . 2 7 8 3  2 2 . 9 5 46 

5 9 . 2 7 8 3  
. . . - · ·  - - -

22. 9 5 46 

490. 2 4 3 6  

490 . 2 4 3 6  

4 2 . 7 5 3 8  3 3 . 5 5 3 7 2 3 6 . 1 9 7 5  
.! �9�_ J_5QQ _ ___ _ ____ H.f_��-?._Q_ Q__ _ _______ _____ -� Q.ll.h IQQQ 

. . . ? u_._ lQ�JL. _ _ __ __ __ u_�_.)�9.H _ _ _ _ _ __ _ _ __ _ _ _ J J.Q9_� !l_'H_� 

2 6 . 2 0 85 1 0 . 2 9 1 3  2 1 2 . 3 5 0 9  

. .  :ua_._.5._9.o.�. ___ _ ___ _ _ ____ zo_9.._'t't9_7_ ___ _ _ __ _ _ _ _ _ _ _ _ _ 20Jl3 .... �t.2.n 



T RAN.S�U S.S. lll.tLf..A.Cl.U.Uf S 
P A D D I S TR I C T  3 S U P P L Y  

- . 
O OM E S T I C  PRODU C T I O N  

R EG I ON 3 
R E G I ON 5 
R EG I ON 6 
R E G I O N 6 X  

S UB - T O T AL 

P I P E L I NE I M POR T S  
A L A S � A r CAN A QA , AR C T IC 
O T H E R  CANAD I AN 
M E X I C A N  

S UB - TO T AL 
L N G 
S N G 
C OA L  G A S  
N UC L EA R  S T I MUL A T I ON 

T O T AL S U P P L Y 

A DJ U S T E D  D E M A N D  

S UP P L Y  B A L A N C E  

S UP PL Y A T T A C H M E �T VOL UME S  

T O T A L  

N E W  P R O DUC T I ON 
O N S H O R E  
O F F  SHORE 

L NG I M P OR T S  
S NG P R O DU C E D  
COAL G A S  PRODU C E D  
N UC L E AR S T I MUL AT I O N  

T � A N S M I S S I O N  E X P AN S I O N VOL U M E S 

I NT R A  P A D 
I NT E K  P A 0 

S T O R A G E  VOL UM E S  
I NT R A P A D T R AN S M I S S I ON 

I NT E K  P A 0 T R A N SM I S S I ON 

T O T AL 

. 1 9 1 1- 75 

2 .  624.5 
1 3 . 3 340 
4 3 . 7470 
1 8 . 6 3 5 0  
7 8 . 5405 

. 2 500 

. 2 5 0 0  

. 1 61 Q 

78. 951 5 

2 9 . 7695 

4 9 . 1 8 1 9  

2 . 4096 
1 . 9 490 

. 1 460 

4. 5046 

2 . 3 1 0 5  

. 2 72 0  

. 2 72 0  

P A 0 D I S T R I C T  - . ·-··· . . . ... - ··· . .  . . . . . .. . ... . ····- - - · ·  ---· ·- · · - .. -·--· ...•.. --- ______ _ p.AG.f._ 00 l-5---G A S  B A L A N C E  

1. 9 7.6-�Q _ _  . .  ____ _______ .. _ _ _ _ _  . .. .. .. _ _ _ . . ......... _ 1 9JU::-ll_!> ____________ _ 

TOTAL 
1 9 1 1 - 8 5  

2 .. 41 6.3 
1 3 . 92 90 
42 . 720.0 . . 
2 7 . 0 400 
86 . 1 0 53 

. 07 9 0  

. 07 90 

. 91 1 0 
1 .  30 ? 9  

• 7 200 

8 9 . 1 1 73 . 

3 6 . 9 7 96 

5 2 . 1 3 77 

3 . 1 1 7 6 
2 . 8960 

. 29 20 

. 1 2 70 

6 .  432 8 

1 . 6668 

• 2 1 1 9 

. 2 1 1 9 

.. . - ·  . . .. ... . . . ___ . . · · - ·· - · ··-···· _ _ _ _ _ _ _ _ _ _  2_ .... oau _ _ _ ____ _ __ ______ _ _ _ _ _ _ _ _ _ _ _ _  .1. .. .lZa6. 
1 5 . 3 6 20 4 2 . 6 2 50 

____ ...J4...,.0uooc.>00'-"5�2Q.. ______ ______ 126o 5190 
3 5 . 64 6 0  8 1 . 5 2 1 0  
9 3 . 1 4  7 1  2 5 7 . 7 9 36 

. ...... .. ··-·------- -------------

. . . .  · ·· · -·· ·· - . 
• 3 29_Q 

1 . 4600 2 . 3 7 1 0  
1 . 36 50 2 . 8 2 80 

·- · ··-- · -·· ------1-.-52 o o ____ _ ···· · - -·--·-2-:-2-400 

. . . . . . . . . . . . . . . _ _ ___ ____ _ _ _ _ _ _ _ _ _ _ _  9_7_�_�t'L�L _ __ _ _ _ _  .. _ __ __ . -�-Q;i_._?_Q.l_!?. 

. .  --· · · - · · · - - - - ···--· - ······ · . · ·--·· -- --·- · ··- · · - - --- ----

49 . 7 5 54 

4 7 . 7 3 72 

2 . 3 6 1 9  
2 . 36 6 0  

4 . 7 2 79 

1 . 3 6 1 7 

. 1 846 . 

. 1 8 46 

1 1 6 . 5 0 4 6  

1 49 .. 0569 

7 . 8 8 9 4  
7 . 2 1 1 0 

. - _ _  .. �9.?-.9 
• 2 7 3 0  

1 5. 6 6 5 4  

5 . 3 3 9 1  

. 66 86 

. 6 6 86 



C AP I T A L  C O S T  F O R  AU D I T I ON A L  
T K A N SM I S S I ON F A C I L I T I E S 

T R A N S M I S S I O N  - C O M E S T I C  

I N T R A  P A 0 

I N T E R  P A C 

S U B - T O T A L  

T R A N S M I S S I ON - I MP O R T S 
A L A S K A , C AN ADA , AR C T I C  

Ll T H E R  C AN A D I A N  

M E X I G. A N  

S U� - T O T A L  

S U P P L Y A T T A C H M t N T S  

N E W  P R O D U C T I O N  A T T A C HM E N T  

O N S H O R E  
O F F S HO R E  

L N G A T T A C H M E N T S 

S N G A T T A C HM E N T S  

C OA L  G A S  A T T AC HM EN T S  

NUC L E AR S T I M .  AT T AC H M E N T S  

S U B - T O T AL 

N E W  S T OR AG E  F A C I L I T I E S  

T O T A L  N t W  F AC I L I T I E S 

P A 0 D I S TR I C T  - C A P I T A L C OS T S 

1 9 7 1 - 7 5  1 9 7 6 - 8 0  

83 1 . 802 6  

8 3 1 . 8 0 2 6  

24 0 . 9 6 1 2  
8 1 7 . 0 50 0  

6 .  5 70 0  

1 1 2 4 . 5 81 2 

3 1 2 . 8 6 5 5  

2 2 6 9 . 2 494 

600 . 0 5 70 

600 . 0 5 70 

3 1 1 . 78 2 5  
1 30 3 . 20 00 

2 3 . 36 0 0  

5 .  7 1 50 

1 6 44 . 05 7 5 

243 . 6999 

2 48 7 . 81 44 

1 .9 8 1 :- 8 5  

. .  · -

490 . 2 4 3 6  

490 . 2 4 3 6  

2 3 6 . 1 9 7 5  
1 Q 6 4 . 7000 

1 30 0 . 8 9 7 5  

2 1 2 . 3 5 0 9  

2_00 3 . 49 2 1  

P A G E  00 1 6  
T O T A L  

. 1 9 7 1 - 8 5  

1 9 2 2 . 1 0 3 3  

1 9 2 2 . 1 0 3 3  

7 8 8 . 9 4 1 2  
3 2 44 . 9 5 0 0  

2 3 . 3 6 0 0  

1 2 . 2 8 50 

4 0 69 . 5 3 6 2  

7 6 8 . 9 1 64 

6 760 . 5 5 60 



PAD I V  



P A D D I S T R I C T 4 SUPP L Y  

DOM ES T I C  PRODUC T ION 
R EG I O N 3 
R E G I O N 4 

SUB-T O T AL 

P I P E L I NE I M POR T S  
Al A S K A , CANADA , ARC T I C  
O T H E R  CANAD I A N  
M E X I CAN 

SUB-TO T AL 
L N G 
S N G 
C OA L  G A S  
N UC L E AR S T I MUL AT I ON 

TOT Al S U P P l Y 

ADJ U S T ED D E M AND 

SUPPLY BAlA NC E 

S UP P L Y  A TT A C H M E N T  VOL U M E S  

T OT Al 

NEW P R O D U C T  ION 
O N S H O R E  
O F F  SHORE 

L NG I M PQ� l,S  
S NG PRODU CED 
C OAL G A S  PRpDU C E O  
N UC L E AR S T I MU L AT ION 

TRA N SM I S S I _QN _E_X P��� t ()� V()L_UM_t:_ �- _ 

l NT R A  P A 0 
r" N T E R  P A . ·o 

I NT E R  P A 0 T R A N SM I S S I ON 

TOT A L  

1 9 71 

o 1 5 7o 
. 4040 
. 56 1 7 

. 5 6 1 7  

• 5 5 60 

. o o 5 o  

• 0707 

. 00 8 0  

P A D D I S T R I C T  - G A S  B AL ANCE 

1 97 2  1 9 73 

. 1 600 

. 40 49 

. 5649 

. 5649 

. 55 6 5  

. 00 84 

. 0 1 75 

. 0 1 7 5 

. 0 0 32 

-· .
-ciocH" · 

. 00 0 3  

. 1 6 3 5  

. 4 1 40 
• 5 7 7 6  

• 5 7 76 

. 5664 

. O. l ll 

. 0 2 50 

. 0 2 50 

. 0 1 2 6  

. 00 1 4  

. 1.9. 7 4  1 9. 7 5 . 
P A G E  0 0 1 7  

T OT A L  
1 97 1..�_7 5_ 

•. 1 6J.L . . .. ·- · - - ·  _ _ _ _ __ .l6JH _ _ _ _ _ __ - - ·· · -· - · · · _ _ _ __ ___ __ .__a 1 U 
. 4 2 57 . 4 3 7 5  2 . 0 8 6 4  
. 59 29 . 60 6 3  2 . 9 0 3 5  

- .• ?9 f_� - - - ·- ·  --
- - - - �_q!_l_} - - - - - - .. 

• 5 7 5 1  . 5 84 8  2 . 8 3 9 0  

.. 0_17_7 _ - - ·· - _ .. 026�- - - - - - - - - · - -· · . .... . � G.6 9.5. 

· 0. �_0.9_ - .  

· · · - -�-oo so _
_
___ --- ----- ·- -------:coso 

. 0 2 6 8  . 0 3 50 . 1 04 5  

. 0 1 53 . 0 1 8 4 . 1 20 3 

· - -�-(j( f2; (  ---· --- -- -- ·- ·---- : 0 1 38 



C AP I T A L  C O S T  F O R  A D D I T I ON AL 
J�ANSMIS SION FACILITIES 

T R A N SM I S S I ON - COM ES T I C  

I NT R A  P A [) 

I NT E R  P A [) 

S U B -T O T AL 

T R ANSM I S S.l..ON _ _  -__ lMPo& T .S._. 

SUB-TO T AL 

AL A S K A , C A N A OA , A R C T I C 
O T H E R C AN AD I AN 
M E X I C A N  

S U P P L Y  A T T ACHM E N T S  

N E W  P RODU C T I ON A T T A C HM ENT 
U N  S H O R E  
O F F  �I::! Q �� --· ··- - - · · · - _ 

L N G A T T A C HM E N T S 

S N G A T T A CHM E N T S  

C OA L  G A S  A T TACHM EN T S  

N UC L E AR S l i M . A T TACHM E N T S  

SU tj-TU TAL 

N E W  S T OR AG E F A C I L I T I E S  

T O T A L  NEW F AC I L I T I E S 

P A . O DI S TR I CT - C AP I T. A l. - COS.TS . . . - - . _ ·- - - - ·  .. . _ · - - - - · - - . .. . .. - · - ·- - - · - ·- -·-- - --- ·· - · · - - - · ·· · - -- · - - - 11� - 00U--
·· 

T O T AL 

__ ______ l_2_1_L ___ ____ _ _  -· .l.9..1L_ . ·- ·---- · - - - ___ _l_9_7..3...__ _______ ___1_2_1!t _____ �1L9;u7....,.5 1971-75 

2 2 . 2 849 1 . 0 3 2 5  3 . 9693 

2 2 . 2 849 1 . 03 2 5  3 . 9693 

1 . 75 5 0  2 . 5065 

1 . 7 5 50 2 . 5065 

9 .  20 1 1  . 43 3 5  1 .  6 9  51 

3 1 . 4 8 6 1  3 . • 2 2 1 1 8 . 1 7 09 

4 . 8 2 3 5  5 . 8004 3 7 . 9 1 08 

4 . 8 23 5  5 .  8004 3 7 . 9 1 0 8  

2 . 6 8 73 3 . 00 60 9 . 9548 

. . .. .  -·---- �--�999 .. . - .  · - - - - . ... - - · - - ·- _ __ ._ ?_QQQ 
2 .  6 8  73 . . . .  __ . ·- - - · . -�-·_?0_�9 _ _  --· .. - - · _ ·-·---· _ _ _ __ l.9 .. d_?�.l! 

2 . 0 9 4 1  2 . 5 5 8 7  1 5 . 9 8 2 7  

9 .  60 50 1 1 . 8 6 5 1  64. 3 4 83 



P A D D I S T R I C T 4 S U P P L Y  

D O M E S T I C  PRODUC T I O N  
R E G I O N 3 
K E G I ON 4 

S U B - T O T AL 

P I P E L I NE I M PO R T S  
A L A S KA , CA N A D A , ARC T I C  
U T H E R  CAN A D I A N  
M E X I C AN 

S U B -T O T AL 
L N G 

S N G 
C OA L  G A S  
N UC L E AR S T I MU L A T I O N  

T OT AL S U P P L Y  

A DJ US T ED O E M A N D  

S UP P L Y B AL A N C E  

S U P P L Y  A T TA C H M E N T  V O L U M E S  

T O T A L  

NEW P RU D U C T  I U N  
O N S H O R E  
OFF S HO R E  

L NG I M P O R T S  
S N G  P R O D U C E D  
C OAL G A S  P RO DU C E D  
NUC L E A R  S T I M UL AT I O N  

T R AN SM I S S I O N  E X P ANS I ON V O L U M E S 

I NT KA P A C 
I N T E R P A C 

S T O R A G E  V O L U M E S  
I NT R A  P A 0 T R A N SM I S S I ON 

I N T E R  P A C T R A N S M I S S I ON 

T OT A L  

1 9 76 

• 1 6 8 5  
. 4 492 

. 6 1 7 8 

. 01 5 0  
- - --------- -

. 6 32 8 

• 5 9 5 1  

. 0 3 7 7  

. 0 3 2  7 

. 0 1 0 0  
- - - -- - - - - - - -

. 0 4 2 7  

• 021  5 

. 00 2 6  

• 002 6 

P A D D I S T R I C T  -

1 9 7 7  

. 1 5 7 1  

. 4447 

. 60 1 9  

. 0 2 20 
- - - - - - ------

. 62 3 9  

. 60 70 

. 0 1  o9 

. 0 3 66 

. 00 70 
- - ----------

. 04 3 6  

G A S  B A L A NC E  

1 9 7 8  

.• H 8 1  . 
. 44 8 3  

• 59 6 5  

. 0440 
- - -- - -- --- - -

• 6405 

. 6 3 7 6  

. 0 0 2 8  

. 0 404 

. 0 2 2 0  
- - - - - - - - - - - -

. 0 6 2 4  

. 00 76 

. 0009 

. 0 009 

19 79 .J.'t8.0 

P A G E  0 0 1 9  
T O T A L  

- - _1 'tl�_:-_8 Q 

� 1 'tlft.. _ _ _ _ _ _ _ _ _ _ _ ____ ... _u_<'!9 _ _ __ _ _ _ _  - - - - - - - - - · - _ _ _ _ _ _  a.:12.3 
. 4601  . 4 7 9 1  2 . 2 6 1 6  

. 60 1 6  . 6 1 60 3 . 0 34 0  

. 0 8 00 . 1 600 . 2 400 

. 1 0 30 . 1 8 70 . 3  7 1 0  
- - - -- - - -- - - - - - - - - - - - -- - - -- - ------ - - - --

. 7 8 46 . 96 30 3 . 6 4 5 0  

• 6 5 54 . 6 7 7 1  3 . 1 7 2 4  

. 1 29 2  . 2 8 5 9 . 4 7 2 5  

. 04 3 8  . 0 4 6 8  . 2 0 0 5  

. 0 800 . 0 800 . 1 6 0 0  

. 0 590 . 0 8 40 . 1 8 2 0  
- - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - -----

. 1 8 2 8  . 2 1 0 8  • 5 4 2 5  

. 1 4 4 1  . 1 7 8 4  . 3 5 1 7  

. 0 1 8 5 . 0 2 3 3  . 0 4 5 4  

. 0 1 8 5  . 0 2 3 3  . 0 4 5 4  



CAP I T A L C O S T  F O R  ADDI T I ON AL 
T R ANSM I S S I O N F A C I L I T I E S 

T R A N SM I S S I O N  - COM EST  IC 

I NT R A P A C 

I NT E R  P A D 

S U B- TO T AL 

T RA N SM I S S I ON - I M PORT S 

S UB-TO TAL 

A L A S K A ,  CANADA , ARCT I C  
OTHf: R CAN AD I AN 
M E X I CAN 

S U P PL Y  A T T ACH M E N T S  

N E w  PRODUC T ION ATT ACHM EN T 
ONS H O R E  
OFF � H.O.R E 

L N G A T T ACHM ENT S 

S N G A T T ACHM EN T S  

C OA L . G ,c\ �  (I _T_T �{; � � I\I T S  

NUC I, E_A R. S T .I M • . AT TACHM E N T S 

S UB - T O T AL 

N E W  S T ORAGE F A C I L I T I E S  

T O T AL N E W  f AC I L I T I E S  

1 9 76 

6 .  7 7 7 2  

6 . 7 7 7 2  

3 . 2 7 7 2  

1 .  QOO O 

4 . 2 7 72 

3 . 0 3 8 3  

1 4 . 0 9 2 7 . 

P A D D I S TR I C T  - C A P I T A L  C OS T S  

1 9 7 7  1 9 78 

2 . 41 8 8 

2 .  4 1 88 

3 . 66 2 6  4 . 04 78 

. 7000 
------------

4 . 36 2 6  6 . 2 4 7 8  

1 . l l 89 

4 . 3 6 2 6  9 . 7 8 56 

1 9 7 9  . _1 9 8 0  . -· 

4 5 . 3 930 5 6 . 2 1 89 

4 5 . 3 9 30 56. 2 1 8 9  

4 .  3 8 5 8 4 . 6 8 07 

P A G E  0 0 2 0  
T O T A L 

1 9 76- 8 0  

l l O .  8 0 8 1  

l l O .  8 0 8 1  

20 . 0 54 1 

_ _ ______ 
60�_Q!)OQ._ ______ 6Q. OQJlQ __ _ _ _ _ _ _ 1 20 . 0000 

------------ - ----- ----- - ------- -------
7 0 . 2 8 5.e n .. _o § Q 7  . .  . .  . 1.5 !1_._ Z 21tl 

. .  

2 1 . 3 2 33 2 6 . 80 76 52 . 2 8 82 

1 3 7 . 0 0 2 1  1 5 6 . 1 0 7 3  321. .  3 504 



.P A 0 . 0 I S  TR lC T -. GAS . BALANCE . .. . . ... . . . . - - - - .  - ---· - - - - - - - - - - - - - - -------------- -----------------�J'.A.G£ . .0.02-1---
TO TAL 

___________ __ l9.ll.l_ ___

_
__ . . . l 9..62 ... ...... .. __ _ _ _____ _ _ l9JU _______ �'t _li8 5 1981- 8 5  

P A D D I S T R I C T  4 S U P P L Y  

DOM E S T I C  P RODUCT ION 
. . . . .. · · · - - . .  .BE.GUJ.t:L _ _ _ 3_ _  __ 

RE G I ON 4 

S UB - T O T A L  

P I P E L I NE I M POR T S  
. A L AS K A 1 CANAOA , ARC T 1 C  
O THE R CAN A D I AN 

_ M _t;_l(_I C �N 

SUB- T O T AL 
L N G 
S N G 
C OAL GAS 
N UC L E A� S T I M UL A T I O N  

T O T A L  S U P P L Y  

A DJ US T ED d E MA N D  

SUP P L Y  B AL AN C E  

S U P P L Y  A T T ACH M E � T  VOL UM ES 

T O T AL 

NEW PRODUC T I ON 
ONS H O R E  
O FF S HCRE 

L NG I M P O R T S  
S NG P R O D U C E D  
COAL G A S  PRODUC E D  
N UC L E AR S T I MUL AT ION 

T RA N S M I S S I O N  E X P ANS I O N  VO L U ME S 

I NT R A P A C 
I NT E R  P A C 

S TO R A G E  V OL U M E S 
I NT R A P A D TR A N S M I S S i ON 

I N f E R  P A D TR A N S M I S S I ON 

T OT A L  

. • 1 32 9  
. 500 8 

. 6 3 3 7  

. 3 200 

. 3 3 2 0  
--- ---- -----

1 . 2 8 5 7 

. 700 8 

. 5 849 

. 04 8 8  

. 1 600 

. 14 5 0  
------------

. 3 5 3 8  

. 3 226 

• 042 7 

. 0 42 7 

. 13 1 2  . .  

. 5 3 1 5  

. 66 2 8  

. 5600 

. 5 2 80 
---------- -

1 . 7 5 0 8  

• 7 3 96 

1 . 0 1 1 1  

. 0 536 

. 2 400 

. 1 960 
------------

. 48 96 

. 4 6 5 0  

. 0 62 5  

. 06 2 5  

Al2.9b _ _ _ _  - - - · ·  - - - - - --····._l.2]_9_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _,_l.2._8l_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ab_�Q_Q_ 
. 5640 . 59 93 . 6 3 9 1  2 . 8 3 49 

------------ ------------ ------ ------ - - --- ------- --
·-· 

·-· ---
-:6937_

__
____ • 7::-:2::-:7::-:3:----�---

.-=7:-:-6-=7-=3
---------::-3 .

-
4-:-:-84

_
9
_ 

·-· ··-· - - - ·--·- - ----- ---- ------- -· �----------------'-

. 88 00 
• 7 3 60 

- --- - -- -----
2 . 3097 

• 7 7 50 

1 .  5 3 46 

. 0 5 65 

• 3200 
. 20 8 0  

----------- -

. 5 8 4 5  

. 5 5 8 8  

.07 6 2  

. 0 7 6 2  

1 . 30 40  1 . 7840 
,_9.?.!!9 .. . ____ ____ _ _ 1_,_1.9_70 

2 . 9 8 93 3 �  �48} · - -

. 8 1 40 . 84 04 

2 . 1 7 52 2 •. 90 7 8  

. 05 7 8  . 0 5 _7 8  

. 4 2 40 . 48 0 0  

. 2 2 20 . 2390 
... ________ ___ ------------

. 70 3 8  • 7 7 6 8  

• 6 7 9 5  . 7 5 90 

. 0 9 40 . 10 6 5  

. 09 40 . 1 0 65 

4 . 8 4 8 0  
- - . __ _ _ __ ___ _J .  7 5 1Q 

- - · . - -· ·· 

3 . 8 7 0 1  

a .  2 � .3 7  

_. ?_7 4_� 

1 . 6 2 40 
1 . 0 1 00 

----- - - --- - - - -

2 . 90 8 8  

2 . 7 8 5 2  

. 3 82 1 



p A 
CAP I T AL COS T F O R  AD D I T I ON A L  
T R AN S M I S S I ON F A C I L I T I E S  1 98 1  

T R A N S M I S S I ON - DOM E S T I C  

I NT R A p A 0 1 0 1 . 6 3 8 2  

I NT ER p A 0 
- - - - - - - - - - - -

S U B - T O T Al 1 0 1 . 6 3 8 2  

T RA N SM I S S I ON - I MPO R T S  
A L A S K A , C A N A OA , AR C T I C  
OT H E R  C AN AD I A N  
M E X I C AN 

---- - - - ---- -

S U B - T O T Al 

S U P P L Y  A T T A C H M E I\ T S  

N E �  P RO D U C T  I O N  A T T AC H M EN T  
O N S HORE: 4 , 8 8 5 2  

f--' O F F S HO R E  
-......J 
+::> 

l N G A T T ACHH E N T S  

s N G AT T A CHM E N T S  

CO A L  G A S  A T TAC HME N T S  1 2 0 . 0000 

N UC L E AR S T I M .  AT T ACHM E NT S  1 4 . 5000 
- - -- - - -- -- - -

S U B -T O T AL 1 3 9 . 3 8 5 2  

N E �  S TOR AGE F A C I L I T I E S  4 9 . 1 8 8 9  

TOTAL NEW F AC I L I  Tl  E:S  2 9 0 . 2 1 2 3  

D D I S T R I C T  - C AP I T A l  C O S T S  

1 982 1 9 8 3  

1 46 . 4983 1 76 . 0 4 7 8  

-- -- - -·-- -- - - -- -- - -- - - - - -

1 46 . 4 9 83 1 76 . 0 4 7 8  

----- -- - - - -- - -- - - - -- -- - -

5 . 3609 5 . 65 5 9 

1 80 . 0000 240 . 00 0 0  

1 9 . 6 0 00 2 0 . 8000 
- - -- -- - -- - -- - --- - - - - -- --

2 0 4 . 9609 266. 4559 

7 1 . 94 1 7  8 7 . 7036 

42 3 . 4009 530 . 20 7 3  

P A G .E  00 22 
TO T A L  

. 19_8 4 . ··-· - - · ·  - - . - .1..2 6.5 _ __ _  - - - ... - ---· . ... 19 B 1.:::..6.5. 

2 1 4 . 0 72 1  

- - - - - - --- - --
2 1 4 . 07 2 1  

--- -- - --- -- -

5 . 7 8 9 3  

3 1 8 . 00 00 

2 2 . �QOO 
-- - - - - - - - - - -

3 4 5 . 9  893 

1 0 8 . 1 6 7 8  

6 6 8 . 2 2 9 2  

· - - ·  ----- - - - - - - - · - - . 

2 3 9 . 0 8 9 4  8 7 7 . 3 4 5 8  

- - ---- - --- -- --- - - - - - - -- - - -

2 3 9 . 0 8 9 4  8 7 7 . 3 4 5 8  

- --- - - - -- ---- - - - ·--------- ---- - - · - - -

- - - -- - -·-- - - -

5. 7 8 9 2  
·- ---·- -·--- - .  --

- - - - - - - - - - -

3 6 0 . 0900 

2_� � 90_00 __ . 
- --- - -- - -- - -

3 8 � . 6 8 9 2  

1 2 2 . 50 8 3  

7 5 1 . 2 8 6 9  

-- -- - - - -- -- - - -

2 7� 4 8 0 5  
--- - .  - · - · . 

1 2 1 8 . 0 0 00 

�-Q� o_Q_Q o_Q 
-- - - - - - - - - - - - -

1 346. 4 80 5  

4 3 9 . 5 1 0 4  

2 6 6 3 . 3 3 68 



TRA N SM I S S I ON F A C I L I T I E S 
P A 0 D I S T R I C T  4 SU P P L Y  

D OM E S T I C  PRODUCT ION 
R E G I ON 3 
R E G I O N 4 

S U B - T O T A L  

P I  P E L  l NE I MP OR T S  
AL A S K A , CANA OA , AR C T I C  
O T H E R  C AN A D I AN 
M E X I C AN 

S UB - T O T A L  
L N G 
S N G 
C O AL G A S  
N UC L E AR S T I MUL A T I ON 

T O T AL S U P P L Y  

A DJ U S T ED DEMAN D 

S U P PL Y  B AL ANC E 

S U P P L Y  A T T AC H � E N T  V O L UM E S  

T O T A L  

N EW P R O D U C T I ON 
O N S H O R E  
O F F S HO R E  

L NG I M P O R T S  
S NG P R O DU C E D  
C OA L  G A S  PRODU C E D  
N UC L E AR S T I �UL A T I O N  

T R A N S M I S S I ON � X P AN $ 1QN VOL U M E S  

I NT RA P A 0 
I NT ER P A· · o· 

S TO R A G E  V O L U M E S  
· 

I N T R A  P · A · o· TRA.N SM .f s s i oN 

I NT E R  P A 0 .T R A N S M I S S I ON 

T O T AL 

P A D  D I S TR I C T - G A S  B A L A NCE 

1 9 7 1- 7 5 1 9 76-80 

• 81 1 1  
2 . 0 86 4  

2 . 90 3 5  

. 0 050 

2 . 90 8 5  

2 . 8 390 

. 0 695 

. 0 995 

. 00 5 0  

. 1 0 4 5  

. 1 20 3  

• 0 1 3 8  

. 0 1 38 

. 7 5 2 3  
2 .  2 8 1 6 

3 . 0 3 40 

. 2400 
• 3 7 1 0  

3 . 6450 

3 . 1 724 

.. 4 12 5  

. 20_0 5  

� 1 600 
. 1 8 20 

. 54 2 5  

• 3 5 1 7 

. 0 4 5 4  

1 9 8 1- 8 5 

,_t.!!iQO 
2 . 8 3 49 

3 . 4849 

4. 8480 
3 . 75 1 0  

3 . 8 7 0 1  

.. . . . .  - - - - · · · - ·· .8 •. 21..3 7 . .  - · -

P A GE 0023 
T O T A L  
1 9 7 1 - 8 5  

2 . 2 1 9 4  
7. 2 0 3 0  

9 . 4 2 2 5  

5 . 0 8 80 
4. 1, 2 70 

1 8 . 6 3 7 5  

9 . 8 8 1 6  

- - ·  8...7..5.5..8 

. - - -- . ------ -- - . .  --�-2.H.L .. · · · - -· . .  . - . - · · · --- ... ?_7.�_1! 

1 . 6240 
·- - · i � o"ioo 

2 . 90 8 8  

1 ._ 7 8�0 
1 . 1 9 70 

3 . 5 5 5 8  

.. _ _ ? . • J.�.5� . .  · · - - ·  . _ _ _3 . _2_�].:3 

. · · · ··· ·.: 38 2"i" - - . . . .. . - .  ·- · ·  . .. .  -�·441"5 



p A D D I S T I{ I C T  - C A P I T Al C O S T S  P A G E 0 0 2 4  
C AP l T AL CO S T  F U R  A D ll l T l ON A L  TO T A L  

T R A N S M I S S I O N  F � C l l l T I E S 1 9 7 1 - 7 5  1 9 7 6- 8 0  1 9 8 1- 8 5  1 9 71 - 8 5  

T R A N !> M I S S I ON - CCME S T lC 

I NT R A  p A 0 3 7 . 9 1 08 1 10 . 80 8 1  tl 7 7 . 3 4 5 8  1 0 2 6 . 0 6 49 

I N T E R  p A c 
�- - - - - - - - - - - _ _ _ _ _ _ _  ... _.. _ _ _  - - - - - - - - - - - - --- - - - - - - - - - ---- - - - - - - - - --- - - - - ---- ---

S U B - T O T A L  3 7 . 91 0 8  1 10 .  80 8 1  6 1 7 . 3 4 5 8  1 02 6 . 0 6 4 9  

T R A N S M I S S I ON - I M PO R T S  
AL A S K A , C A N A O A , A R C T I C  

O T H E R C AN A D I A N  

M E X l C AN 
- - - -- - - - - - - - - - - - --- - - - - - - - -- --- --- - - - ----- - -- - - - - - ---- - ----- - - --- -- - - -- - - - -

S U I:! - T O T A L  

S U P P L Y A T T A C H M E I\ T S  

N t W  P R O O U C  T l O N  A T T A C HM E N T  

O N S H O R E  9 . 9 54 8  20 . 0 5 4 1  2 7 . 48 0 5  5 7 . 4 8 94 
I-' O F F S HO R E  
......:J 
0\ 

L N G A T T A C H ME N T S  

s N G A T T A C H ME N T S  

CO AL G A S  A T T A C HM E N T S  1 20 . 00 0 0  1 2 1 8. 0 0 0 0  1 3 3 8 . 00 00 

NUCL E A R  S T i l-l .  A T T A C H M E N T S . 5 000 1 8 . 2 0 0 0  1 0 1 . 00 0 0  1 1 9 .  7 0 0 0  
- -- - - -- - -- - - - - --- -- - ---- --- - - - - - - - -- -- - - - - -- - --- --- - - - -- -- -- ----- --- -- - -- -

S U B - T O T A L  1 0 . 4 5 4 8  1 5 8 . 2 5 4 1  1 3 4 6 . 4 8 0 5  1 5 1 5 . 1 894 

N E W  S T OR AG E  F A C I L I T I E S  1 5 . 98 2 7  52 . 2 8 8 2  4 3 9 . 5 1 04 50 7 . 7 8 1 3  

T OT A L N E W  F A C i l l T I E S  64 . 3 483 3 2 1 . 3 5 04 2 66 3 . 3 3 6 8  3 049 . 0 3 5 6  



p A D D I S T R I C T  - G A S  B A L A N C E  P A G E  0 0 3 3  
T O T A L  

1 9 7 1  1 9 7 2  1 9 73 1 9 7 4  1 9 7 5  1 97 1 - 7 5  

p A 0 D I S T R I C T 5 S U P P L Y  

D O M E S T I C P R O DU C T  I O N  

R E G  I O N  2 . 4 9 5 0  . 4 8 70 . 48 & 0  • 4 5 1 0  • 4 2 0 0  2 . 3 3 90 

R E G I O N  2 X  . 0 3 50 . (1 3  30 . 0 3 2 0  . o  3 oO . 04 50 . 1 8 1 0 

- - - - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - - - - --- - - - --- - - - - - - - - - - - - - - - - - - - - - - - -- - - - -

S U B - T O T AL • 5 30 0  . 5 200 • 5 1 80 . 4 8 7 0  . 4& 5 0  2 . 5 2 0 0  

P I  P E: L I N l:  I M P O R T S  

A L A S K A , C A N A OA 1 A R C T I C  

O T H E R  C A N A D I A N  

M E X ! C AN 

- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -- - - -· - - - - - -- - - - - - - - - -- - - - - - - - - - - - - - - - - - - --

S U B - T O T A L 

L N G 

s N G 

C O A L  G A S  

N UC L E A R  S T I M U L A T I O N 

- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - -- - - - - - - - - - - - - -- - - -- - - - - - - - - - - --

T OT A L  S U P P L Y  • 5 30 0  . 5 2 00 • 5 1 80 . 4 8 70 • 4 o 5 o  2 . 5 2 00 

A D J U S T E D D E M A N D  2 . 9 1 8 8  2 . 98 6 3  3 . 09 oO 3 . 2 0 0 9  3 . 30 3 7  1 5 . 5 0 5 8  f-1 --.J \.0 
S U P P L Y  B A L A N C E  - 2 . 3 8 8 8  - 2 . 4o o 3  -2 . 5 7 8 0  - 2 . 7 1 39 - 2 . 8 3 8 7  - 1 2 . 9 8 5 8 

S U P P L Y  A T T A C H M E � T V OL UM E S  

N I: W  P R O D U C T I ON 

O N S H O R E  . OO o O  . 0 1 30 . 0 1 1 0 . 0 1 1 0 . 0 4 1 0  

O F F  S H O R I:  . 0 0 2 0  . 0 0 30 . O O oO . 0 1 20 . 0 2 3 0 

L NG I M P O R T S  

S N G  P R O DU C E D 

C O AL G A S  P R O DU C E D  

N UC L E AR S T I MU L A T I O N  

- -- - - -- - -- - - - - - - - - - -- - -- - - - - - - - - -- - - - - - -- - - - - - - - - - - - - - - - - - - - -- - -- - - - - - - - --

T O T A L  . 00 8 0  . 0 1 60 • 0 1 70 . 02 3 0  . O o 4 C  

T R A N S M I S S I O N E X P A NS I O N VO L U ME S  

I N T R A  p A c 

I N T E R p A c . 1 0& 8  . 0 7 7 5  . 1 1 1 6 . 1 3 5 8  . 1 2 4 7  . 5 5 6 7  

S T U R A G E  V OL U M E: S  

I NT R A p A 0 T R A N S M I S S I ON 

I N T E R  p A c T R A N S M I S S  I GN • 0 1 2 0  . 00 8 9 . 0 1 30 . 0 1 6 1  . 0 1 50 . o o 5 3  

- -- - - - - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -- - - -

T O T A L  . 0 1 2 0 . 00 8 9  • 0 1 3 0  . o 1 o 1  . 0 1 5 0 . o o 5 3  



p A 0 D I S T R I C T - C A P I T Al C OS T S  P A G E  0 0 3 4  
C A P I T A L  C O S T  F O R A D D I T I ON AL T O T A L  
T R A N SM I S S I ON f � C i l l T I E S 1 9 71 1 9 7 2  1 9 7 3  1 9 7 4 1 9 7 5  1 9 7 1 - 7 5  

T R A N S M I S S I ON - COM ES T I C  

I N T R A p A 0 
I NT E R  p A c 1 1 2 . 2 4 0 8  8 1 . 41 80 1 1 7 . 2 5 2 4  1 42 . 6 8 1 3  1 3 1 . 0 2 2 1  5 8 4 . 6 1 48 

- - - - - -- - - - - - - - - -- -- - - - - - -- -- -- - - ---- -- - - - - -- - - - - -- - --- --- - - - - - - - - - - - - - - - - -

S U B- T O T A L  1 1 2 . 2 4 0 8  6 1 . 4 1 80 1 1 7 . 2 5 2 4  1 4 2 . 68 1 3  1 3 1 . 0 2 2 1  5 6 4 . 6 1 4 8 

T RA N S M I S S I ON - I MPOR T S  
A L A S K A ,  CAN A D A ,  A R C T I C  
OTHE R C AN A D I AN 
M E X I C A N  

- - - - - -·- - - - - - - ---- - - - - - -- - - --- - - - -- - - - - - - - - -- - - -- -- - - - - ----- - - - - -- - - -- - -- - - -

SUB - T O TAL 

S U P P LY A T T ACHM EN T S  

N E w  PRODUC T I ON A T T ACHM ENT 
ONSHORE . 60 00 1 . 3000 1 . 1 000 1 . 1000 4 . 1 00 0  

1-' O F F S HO R E  . 90 00 1 . 3 50 0  2 . 7 000 5 . 4000 1 0 . 3 50 0  00 
0 

L N G A T T ACHME N T S  

s N G A T T A C HMEN T S  

C OAL GAS A T TACHMEN T S  

NUCL E AR S T I M .  A T T A CHME N T S  
- - - - - - - - - -- - - -- --- - - - - - - -- - - ---- -- - - - - - -- - - - - - -- -- --- - -- - - - - --- - - ------ - - -

S UB - T O T AL 1 .  5000 2 . 6 500 3 . 6 0 00 6 . 5000 1 4 . 4 500 

N E w  S T O R AG E  FA C I L I T I E S  1 3 . 9 0 2 3  1 0 . 2 5 80 1 5 . 0 2 3 6  1 8 . 5 8 5 1  1 7 . 3 4 6 6  7 5 . 1 1 5 7 

T O T A L  N E W  F AC I L I T I E S  1 26 . 1 4 3 1  9 3 . 1 7 60 1 3 4 . 9 2 6 0  1 6 5 . 0 6 6 5  1 5 4 . 86 6 7  o 74 . 1 8 0 5  



p A 0 D l  S TR IC T  - G A S  B A L A N C E  P AG E  00 3 5  
T O T A L  

1 9 7 6 1 977 1 9 7 8  1 9 7 9 1 9 8 0  1 9 7 6 - 8 0  
p A u D I S T R I C T  5 S U P f.'l  Y 

D OM E S T I C  P R O DU C T  I O N  
R E G I O N 2 . 3 960 . 3 7 60 . 3 5 90 . 3 470 • 3 3 5 0  1 .  8 1 30 
R E G I ON 2 X  . 0 590 . 0 780 . 10 00 . 1 2 40 . 1 4 8 0  . 5 0 9 0  

--- --------- ----- ------- - ---- -- ----- ------ --- --- - ---- ------- - ----------- --
S UI:l - T U T A L  • 4 .5 5 0  . 45 40 . 45 9 0  . 4 7 1 0  . 4 8 3 0 2 . 3 2 2 0  

P I P E L I N E l f" POR T S  
AL AS K A , CA N A D A , AR C T I C  . 40 0 0  . 5 50 0  . 70 0 0  1 . 6 5 00 
O T H E R  CAN A D  I A N  

M EX I C A N  

----------- - ------------ ---- ------ -- ------------ ------------ ----- ---- ---- -
S UB - T O T AL . 40 0 0  . 5 5 00 • 7000 1 . 6 50 0  
L N G . 1 090 . 1 0 90 . 29 2 0  . 5 1 00 
s N G 

C O A L  G A S  

N UC L E AR S T I M UL AT I O N  
- -- ---- ----- ---------- -- ---------- -- ------------ ---- ---- --- - -- --------- - --

T O T A L  S U P P L Y  . 4 5 5 0  . 4540 . 96 80 1 . 1 3 00 1 o 47 5 0  4. 4 8 2 0  

A DJ U S T ED D E M A N D  3 . 3 1 4 3  3 . 3 3 59 3 . 45 88 3. 5 1 1 3  3 . 5 8 4 1  1 7 . 2 0 4 5  
I-' 
00 
I-' 

S U P P L Y  B AL AN C E  - 2 . 8 5 9 3  - 2 . 8 8 19 - 2 . 490 8 - 2 . 3 8 1 3  - 2 . 1 0 9 1  - 1 2 . 7 2 2 5  

S UP P L Y  A T T A C H M E N T  VOL U M ES 

N E W  P R O D U C T  l U N  

O N S H O R E  . 0 1 1 0  . 0 1 20 . 0 1 30 . 0 1 30 . 0 1 30 . 0 6 2 0  
O F F S HO R E  . 0 1 7 0  . 0 1 80 . 0 2 50 . 0 2 60 . 0 2 5 0 . 1 1 1 0 

L NG I M P O R T S  . 10 90 . 1 8 3 0  . 2 9 20 
S NG P RO D U CE D 

C OA L  G A S  P R O DU C E D  

N UC L E AR S T l  MUL A T  I O N  

---------- -- ------------ ---------- -- ---------- -- --- --- -- ---- ------ --- --- - -
T O T A L  . 0 2 8 0  . 03 00 . 1 4 70 . 0 390 . 22 1 0  . 46 5 0  

t R A N SM I S S I O N  E X P ANS I O N V O L U ME S 

1 NT R A  p ,. c • 39 8 1  . 1 6 2 0  . 3 4 50 . 9 0 5 1  
I NT E R p A 0 . 0 206 . 02 2 5  . 0 4 3 2  

S TO R A G E  V O L U M E S  
I NT R A  p A D T R A N S M I S S I ON . 0 5 0 4  . 0 20 8  . 0 4 5 0  . 1 1 6 3  

1 N T E R  p A c TR A N SM I S S I ON • 002 5 . 0 0 2 8  . 00 5 3  
------ ----· - - -- --- ----- -- ---------- -- ------------ ------------ --------- --- --

T OT A L  . 00 2 5  . 00 2 8  . 0 50 4  . 0 2 08 . 0 4 5 0  . 1 2 1 7  



p A 0 D I S T R I C T  - C AP I T AL C OS T S  P A G E  00 3 6  
C AP I T A L  C O S T F U R  A D D I T I ON A L  T O T A L  

T I< AN SM I S S ! O N  F A C I L I T I E S l 'i 76 1 97 7  1 9 7 8  1 9 7 9  1 9 8 0  1 9 76- 80 

T R A N S M I S S I O N - CUM E S T I C  

I NT R A  p A D 2 0 9 . 0 4 8 1  tl 5 . 0 5 0 0  1 8 1 . 1 2 5 0  4 7 5 . 2 2 3 1  

I NT E R p A c 2 1 . 7003 2 3 . 6 6 3 8  4 5 . 3 6 4 2  
- - - - - - - - - - - - - - - -- - -- - - - - - -- - - - - - - - -- --- - - - - - - - - - - - - -- - -- - - - - - - - - - - - - - - - - - -

S U tl - T O T AL 2 1 . 7 0 0 3  2 3 . 66 38 2 0 9 . 04 8 1  8 5 . 0 5 00 1 8 1 . 1 2 50 5 20 . 5 8 7 3 

T R A N S M I S S I O N - l t-' P O R T S  
A L A S K A ,  C A N A D A ,  A R C T I C  

U T H E R  CAN A D I A N  

M E X I C A N  
- - - - - - - - - - - - - - - - - - - - - - -- - - -- - - - - -- -- - -- - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

S U B - T O T AL 

S U P P L Y  A T T AC H M E N T S  

N E W  P R U O U C T  I O N  A T T A C HM E N T  

O N S HO R E  1 . 1 000 1 . 20 0 0  1 . 3 0 0 0  1 . 3 0 0 0  1 . 3 0 0 0  6 . 2 0 0 0  
f--' OF F S HO R E  7. 6 50 0  8 . 1 0 00 1 1 . 2 50 0  1 1 . 70 0 0  1 1 . 2 5 0 0  4 9 . 9 5 0 0  
00 
N 

L N G A T T AC H M E N T S  9 . 2 6 50 1 5 . 5 5 50 2 4 . 8 2 0 0  

$ N G A T T AC H M E N T S  

C O A L  GA S A T T AC HM E N T S  

N UCL E AR S T I M .  A T T A C HM E N T S  

- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -- - -- - - - - - - - - - - - - - - - - - -

S U B - T O T A L  8 . 7 50 0  9 . 3 0 00 2 1 . 8 1 5 0 1 3 . 0 0 0 0  2 8 . 1 0 5 0  8 0 .  9 7 0 0  

N E W  S TOR A G E  F A C IL I T I E S  2 . 9 1 8 7  3 . 2 3 3 8 5 8 . 0 2 7 8  2 3 . 9 70 6  5 1 . 82 2 4  1 39 . 9 7 3 4 

T O T A L  N E W  F AC I L l  T I E S 3 3 . 3 6 9 0  3 6 . 1 9 76 2 8 8 . 8 9 1 0  1 2 2  . o  20 6 2 6 1 . 0 5 2 4  7 4 1 . 5 3 0 7  



p A D D I S TR I C T  - G A S  B A L A NC E  P A G E  003 7 
T O T A L  

1 9 8 1  1 9 8 2  1 9 8 3  1 9 8 4  1 9 8 5  1 9 8 1 - 8 5  
p A D D I S T R I C T  5 S U P P L Y  

D O M I: S T I C  P RO DU C T  I O N  
R E G I ON 2 . 3 280 • 3 1 70 . 3 1 0 0  . 3 0 0 ()  • 29 20 1 . 5 4 7 0  
R E G I O N 2 X  . 1  7 1 0  . 1 9 50 . 2 1 80 . 2 420 • 2 6  50 1 . 0 9 1 0  

-- - -------- - - - -- ---- ---- - ---------- - -- - - - ------- --- -- -- - - - - - - - -- - - - - - -- - - -
S U B - T O T A L  . 4 990 . 5 1 20 • 5 2 80 . 5 4 20 • 5 5  7 C  2 . 6 3 80 

P I P E L I NE I M PO R T S  

A L A S K A , C A N A D A , AR C T I C  . 8 000 1 . 1 5.00 1 . 2500 1 . 5 0 00 1 . 6 500 6 . 3 5 0 0  
O T H E R  CAN A D I AN 

M E X I C AN 

------- -- - - - ------- ----- ---------- -- ------- - - - -- - - - --- -- ---- - - - - ---- - -- - - -
S UB - T O T A L  . 8000 1 . 1 500 1 . 2 5 00 1 . �000 1 . 6 5 00 6 . 3 50 0  
L N G . 4 7 5 0  . 4 7 50 . 6 5 80 • 8 4 10 . 84 1 0  3 . 2 9 00 
s N G 
C O AL G AS 
N UC LE A R  S T I MUL A T I ON 

---- ----- -- - -- --- -- -- --- -- --- ------- ----- - - - --- - - -- - - - - - - - - - ----- - - - --- - - -
T O T A L  S U P P L Y  1 .  7 740 2.  1 3 70 . 2 . 4 360 2 . 8 8 30 3 . 0 4 80 1 2 . 2 7 8 0  

A D J U S T ED D E M A N D  3 . 6 70 3  3 . 8 2 9 5  3 . 9 743 4 . 1 30 6  4 . 2 2 7 5  1 9 . 8 3 2 4  
....... 
00 
tN 

S U P P L Y  B AL AN C E  - 1 . 8 9 6 3  - 1 . 6 9 2 5  - 1 . 5 3 83 - 1 . 2 4 7 6 - 1 . 1 7 9 5  - 7 . 5 5 44 

S U P P L Y  A T T A C H M E I\ T  VOL U M E S  

N E W  P I W OU C T  I O N  
ON S HO R E  . 0 1 3 0 . 0 1 40 . 0 1 40 . o  1 30 . 0 1 20 . 0 660 
O F F S HOR E • 0240 . 0 2 50 . 02 40 . 0 2 40 . 0 2 30 . 1 2 0 0  

L NG I M PO R T S . 1 8 3 0  . 1 8 30 • 1 8 30 . 5 4 9 0  
S NG P RO D U C E D  

C O A L  G A S  P I<O IJU C E O  

N UC Ll:: AR S T I MUL A T I O N  
------ ------ - ---- ---- - -- ---- --- - ---- - ------- ---- - - --- - -- ---- -------- --- - --

T O T A L  . 2 2 0 0  . 0 3 90 . 2 2 1 0  . 2 200 . 03 5 0 . 7 3 5 0  

T R A N S M ! S S  I ON E X P � NS I O N  V O L U M E S  

l NT R A  p A 0 . 2 9 9 0  . 3 63 0  . 29 90 . 4 470 . 1 6 5 0  1 . 5 7 3 0  
I NT E R  p A 0 

S TO R AG E VOL UM E S  
l N T R A  p A 0 T R A N SM I S S I ON . 0 3 9 6  . 04 8 8  . 04 0 8  . 0 6 1 8  . 0 2 3 1  . 2 1 4 2  

I NT E R  p A 0 T R A N S M I S S I ON 
-- - - - - - ----·- ----- ------- -------- - -- ----- -- ----- --- --- -- -- -- -------- - - ----

T O T A L  . 0 3 96 . 04 8 8  . 04 0 8  . 0 6 1 8  . 0 2 3 1  . 2 1 42 



p A 0 D I S TR I C T  - C A P I T A L C O S T S  P A G E  00 3 8  
C A P I T A L  C O S T F O R  AUD I T  l O N A l  T O T A L  

T R A N S M I S S I O N  F A C I L I T I E S 1 9 8 1  1 9 8 2  1 9 83 1 9 8 4  1 9 8 5  1 98 1 - 8 5  

T R A N SM I S S I O N - DOM E S T I C 

I N T R A  p A c 1 5 6 . 9 7 5 0  1 90 . 5 7 50 1 56 . 9 7 5 0  2 3 4 . 6 7 50 86. 62 50 8 2 5 . 8 2 50 

I N T E R  p A D 
- - -- -- -- -- -- - - - -- -- ---- - - - - - - -- - -- - - - - - - - - - - - --- - - - - - - - - --- - - - --- - - -- - - -- -

S U B - T O T A L  1 56 . 9 7 50 1 90 . 5 7 5 0  1 56 . 9 7 50 2 3 4 . 6 7 5 0  8 6 . 62 5 0 8 2 5 . 82 50 

T R A N SM I S S I O N - I M P O R T S 
AL A S K A , C A N A DA , AR C T I C 
O T H E R  CAN A D  I A N  
M E X I C AN 

- - - - - - - - - - - - - - - - - -- - - - - - - -- - -- - - - - - - - - - - -- ---- -- - - - - - - --- - - - ,..- - - - ---- - - ·---
SUB-TO T A l  

S U P P L Y  A T T A C H M E I\ T S  

NEW P RO DU C T ION A T T AC HM I:: N T  
U N  SHOR E 1 . 3000 1 . 4000 1.  40 00 1 . 3000 1 . 20 0 0  6 . 6 0 0 0  

f--1 O F F S HO R E  1 0 . 8000 1 1 . 2  5 00 1 0 . 8000 1 0 . 8 00(1 1 0 . 3 5 0 0  54. 0 00 0  
00 
� 

l N G A T T ACHME N T S  1 5 . 5 5 5 0  1 5 . 55 50 1 5 . 5 5 50 46 . 6 6 5 0  

s N G A T T A C HME NT S 

COAL G A S A T TAC HM E N T S  

NUC L E AR S T I M. A T T A CH M E N T S  
- - - -- -- - ---- - - - - - -- - - - -- - - - - - -- - -- -- - --- - - -- - - - - - - - - - - -- - - - - - - - - --- --- - - - -

S U B - T O T A L  2 7 . 6 5 50 1 2 . 6 500 2 7 . 7 5 5 0  2 7 . 6 5 50 1 1 . 5 5 0 0  1 0 7 . 2 6 50 

N E W  S TOR AGE F A C IL I T I E S  4 5 . 5 81 4 56 . 1 5 10 46 . 92 1 1  7 1 . 1 4 70 2 6 . 63 1 7  2 46 . 4 3 2 3  

TOT A L  N E W  F AC I L I T I E S  2 3 0 . 2 1 1 4  2 5 9 . 3 760 2 3 1 . 6 5 1 1  3 3 3 . 4 7 70 1 2 4 . 80 6 7  1 1 79.  5 2 2 3  



p A D D I S T R I C T  - G A S  B A L A NC E  P A G E  0 0 3 9  
T O T A L  

T K A N S M I S S I O N  F � C I L I T I E S l 'i 7 1- 7 5 1 9 76 - 8 0  1 9 8 1 - 8 5  1 9 7 1 - 8 5  
p A D D I S T R I C T  5 S U P P L Y  

D OM E S T J C  P R O U U C T  I O N  

HE G I O N  2 2 . 3 3 9 0  1 .  8 1 30 . . 1 . 5 4 7 0  5 . 6 9 90 
RE G I O N  2 X  . 1 8 1 0  • 5 0 9 0  1 . 09 1 0  1 . 7 8 1 0  

- --------- -- --- ---- -- -- - - --- ------- ----- --- - - -- - - ----- --- - - ------- --- ----
SUB- T O T A L  2 . 5 2 0 0  2 . 3 2 2 0  2 . 6 3 8 0  7 . 4 8 00 

P I P E L I N E I M PO R T S  

A L A S K A , C A N A D A , A R C T I C  1 . 6 5 0 0  6 . 3 50 0  8 . 0 0 0 0  
U T H E R  C A N A D I AN 

M E X I C A N  

----- -- ---- - - ---- - - - -- -- ----- --- -- -- - ----- -- - - - - - -- --- ----- - ------ ---- -- --
S UB - T O T AL 1 . 6 5 00 6 . 3 500 8 . 0 0 00 
L N G • 5 1 00 3 . 2 9 0 0  3 . 8 0 00 
s N G 

C O A L  G A S  

N UC L E A R S T I MUL A T I O N  

--- --------- --- --------- - --- ----- - -- ------------ ----- ----- -- --- -- ------ - --
T O T AL S U P PL Y 2 . 5 2 0 0 4 . 4 8 2 0  1 2 . 2 7 8 0  1 9 . 2 8 0 0  

A D J U S T E D  1-' D E M A N D  1 5 . 50 5 8  1 1 . 2 0 4 5  1 9 . 8 3 2 4  5 2 . 5 4 2 8  

00 
V1 

S U P P L Y  B AL A N C E  - 1 2 . 9 8 5 8  - 1 2 . 72 2 5  - 7 . 5 5 4 4  - 33 . 2 6 2 8  

S UP P L Y  A T T A C H M E N T  V O L U M E: S  

N E w  PRO D U C T  I O N  

O N S H O R E  . 0 4 1 0  . 06 2 0  . 0 6 6 0  . 1 6 9 0  
O F F S HO R E  . 0 2 3 0  . 1 1 1 0 . 1 2 0 0  . 2 5 4 0  

L NG I M P O R T S  . 2 9 2 0  . 54 90 . 84 1 0  
S NG P R O D U C E D  

C O AL G A S  P R O DU C E D  

N UC L E AR S T I M UL A T I O N  

---- --- --- -- ----- -- --- -- -- - -- - -- -- -- ---- -- -- ---- --- -- -- ---- - ----- ----- ----
T O T A L  . 0 6 4 0  . 46 5 0  . 73 50 1 . 2 6 40 

T R A N S M I S S I O N  E X P A N S I O N V O L UM E S  

I NT R A  p A 0 . 90 5 1  1 . 5 7 3 0  2 . 4 7 8 1  
I N T E R  p A c • 5 5 6 7  . 0 4 3 2  . 5 9 99 

S T O R A G E  VOL UM E S  
I NT R A p A D T R A N SM I S S I ON . 1 1 63 • 2 1 4  2 . 3 3 0 6  

I N T E R  p A D T R A N S M I S S I ON . 0 6 5 3  . 00 5 3  • 0 706 
--- -- - ----- - - - --- -- - -- -- - - -------- - - ---------- - - - --- ----- - - - -- ---- - - - -- - --

T O T A L  . 06 5 3  . 1 2 1 7  . 2 1 4 2 . 4 0 1 3  



p A 0 D I S T R I C T  - C A P I T A L  C O S T S  P A G E  0040 
C AP !  T A L C O S T  F O R  A D D I T I ON A L  TO T A L  

T R AN SM I S S I O N  F A C I L I T I E S 1 9 7 1 - 7 5  1 9 76-8 0 1 9 8 1 - 8 5  1 9 7 1 - 8 5  

T R AN SM I S S I O N  - C O M E S T IC 

! NTR A p A 0 4 7 5 . 2 2 3 1  8 2 5 . 82 5 0 1 30 1 . 0 4 8 1  

! NT E R  p A c 5 8 4 . 6 1 4 8  45 . 3 6 4 2  6 2 9 . 9 79 0  
-- ------- - - - -- -- --- --- - - - - --- -- - -- -- ---- - - --- - -- ------ --- - - - - - ---- --- - - -- -

S U B- TO T A L  5 8 4 . 6 1 48 � 2 0 .  5 8 7 3  8 2 5 . 82 5 0 1 9 3 1 . 0 2 7 1  

T R AN S M I S S I O N  - I MP O R T S  
A L A S K A , C A N A O A , AR C T I C  

O T H E: R  CAN A D  I A N  

M E X I C A N  
------- - -- - - - - - -- - - -- - - - - - - - - - - - -- -- - - - --- -- - - - - -- ---- --- - - - -- - -- -- ------ -

S UO - T O T A L  

S U P P L Y  A T T AC HM E N T S  

N E W  I' K O O U C T  I ON A T T A C H M E N T  

U N  S H O R E  4 . 1 00 0  6 . 2 0 0 0  6 . 60 0 0  1 6 . 9 0 0 0  

....... O F F S H O R E  1 0 . 3 50 0  4 9 . 9 500 5 4 . 00 0 0  1 1 4 . 3 0 0 0  
00 
0\ l N G A T T A C H M E N T S  2 4 . 8 2 0 0  4 6 . 66 5 0  7 1 . 4 8 50 

s N G A T T A C HM E N T S  

C O AL G A S  A T T AC HM EN T S  

N UC L E AR S T I M .  A T T A CHM E N T S  

----- -- ---- - - - - -- -- -- - - - ------- - --- - --- --- -- - - -- - - --- - --- - - - - ---- - - --- - - - -
S U B- T O T A L  1 4 . 4 5 0 0  8 0 . 9 7 0 0  1 0 7 . 2 6 5 0  20 2 . 6 8 50 

N E W  S T O R A G E  F A C I L I T I E S  7 5 . 1 1 5 7 1 3 9 . 9 7 3 4  2 4 6 . 4 3 2 3  4 6 1 . 5 2 1 4  

T O T A L  NE W F AC I L I T I E S  6 7 4 . 1 80 5 7 4 1 . 5 3 0 7  1 1 7 9 . 5 2 2 3  2 5 9 5 . 2 3 3 6  



NAT I ONAL TOTAL S 



N A T I O N Al T O T A L S  - G A S  B A L A N C E  P A G E  004 1 
T O T A l  

1 9 7 1  1 9 72 1 9 7 3  1 9 74 19 7 5  1 9 7 1 - 7 5  
N A T  l UN AL S U P P L Y 

D OM E S T I C  P R O DU C T  I O N  

R E G I O N 2 . 4 9 5 0  . 4 8 7 0  • 4 8 6 0  . 4 5 1 0 . 42 0 0  2 .  3 3 9 0 
R E G I C N 3 . 6 6 3 9  . 6 7 39 . 6 8 8 9  . 7 0 3 9  • 7 1 0 9  3 . 4 4 1 6  
K E G I C N 4 . 4 469 . 44 7 9  • 45 7 9  . 4 7 0 9  . 48 3 9 2 . 3 0 7 7  
R E G I U t\ 5 2 . 6 5 3 0 2 . 6 5 6 0  2 . 64 80 2 .  6 7 50 2 .  7 02 0  1 3 . 3 3 4 0  
R E G I O N 6 8 . 3 2 4 0  8 . 48 30 8 . 8 7 40 9 . 0 7 2 0  8 . 9 9 4 0  4 3 . 7 4 7 0 
R E G I O N 7 3 . 7 99 0  3 . 8 2 30 3 . 66 2 0  3 . 5 6 90 3 . 4 7 1 0  1 8 . 3 2 40 
RE G I ON 8 . 0 1 9 0 . 0 1 90 . 0 1 90 . 0 1 90 . 0 1 90 . 0 9 5 0  
R E G I O N 1 0  . 4 0 9 0  . 3 9 8C • 40 70 . 4 1 9 0  . 4 3 0 0  2 . 0 6 3 0  
R E G  I O N  1 1  . 00 1 0  . 00 1 (1  . oo 1 0  . 00 1 0  . 00 2 0 . 0 0 6 0  
R E G I O N  2 X  . 0 3 50 . 0 3 30 . 0 3 2 0  . 0 3 60 . 04 5 0 . 1 8 1 0  
R E G I O N 6 X  3 . 1 2 7 0  3 .  33 3(· 3 . 76 20 4 . 1 5 3 0  4 . 4600 1 8 . 8 3 50 

- - - - - -- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

S U B - T O T A L 1 9 . 9 7 2 8 2 0 . 3 5 48 2 1 . 0 3 7 8 2 1 .  5 6 9 8  2 1 . 7 3 7 8  1 0 4 . 6 7 34 

P I P E L I N t  I M POR T S  

A L A S K A , C A N A O A , AR C T I C  

O T H E R C A N A D I A N . 90 0 0  1 . 00 0 0  1 . 00 0 0  1 . 0 0 0 0  1 . 00 0 0  4 . 9 0 00 
M E X I C A N  . 0 5 0 0  . 0 5 0 0  . 0 5 0 0  . 0 5 0 0  . 0 5 0 0  • 2 5 0 0  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -

S U B - T O T A L  • 9 500 1 . 0 5 0 0  1 . 0 5 00 1 .  0 5 0 0  1 . 0 5 0 0 5 . 1 5 00 
L N G . 2 3 8 0  • 2 3 8 0  

f-1 s N G . 0 9 40 • 3 1 2 0  . 6 3 60 1 . 0 4 2 0  
00 C O A L  G A S  \.0 N UC L E A R S T I M U L A T I O N . 00 5 0  . 0 0 5 0 

- - - - - - - - - - - - - - - - - - - - - - - - _ _ __ _ _ _ _ _ _ _  ,_, - - - - - - - - - - - �  - - - - - - - - - - - - - - - - - - � -- - - - - -

r o T A L  S U P P L Y  2 0 . 9 2 2 8  2 1 . 40 4 8  2 2 . 1 8 1 8  2 2 . 9 3 1 8  2 3 . 66 6 8  1 1 1 . 1 0 84 

A ll J U S T Ell D E. M A N ll  2 0 . 9 2 2 8  2 1 . 40 48 2 2 . 1 8 1 8 2 2 . 9 3 1 8  2 3 . 66 6 8  1 1 1 . 1 0 84 

S UP P l Y  B A l A N C E  

S U P P l Y  A T T A C H M E t\ T  V O L U M E S.  

N E W  P R O D U C T I ON 

O N S H O R !:: . 5 1 1 9  • 9 5 1 9  • 8 9 7 9  . 8 5 1 9  3 .  2 1 3 9 
OF F S H O R !:: . 3 1 70 . 5 400 . :. 5 7 0  • 5 5  80 1 . 9 7 2 0  

L NG I M P O R T S  . 2 3 8 0  • 2 3 8 0  
S NG P R O DU C E ll  . 09 40 . 2 1 80 . 3 2 4 0  . 6 3 60 
C O A l  G A S  P RO llU C E D  

N UC L E AR S T I M UL A T I O N . 00 50 . 0 0 5 0  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

f OT A L  . 8 2 8 9  1 . 5 8 5 9 1 . 6 7 2 9  1 . 9 7 6 9  6 . 0 6 4 9  

T R A N S M  I S S  l lJ N  E X PANS I O N  V O L U M E S 

I N T R A  p A c . 5 1 8 3 , 5(; 2 9  . 8 5 5 0  . 8 4 0 7  • 7 7 1 7 3 . 4 8 8 8  
I N T E R  p A c . 1 5 7 2  . 1 9 8 3  . 5 7 6 7  . 4 8 1 1  • 4 1 90 1 . 8 3 2 4  

S T O K A G !:: V O L U � E S  
• 0 9 99 . 0 9 3 2  . 4 0 9 7  

I NT R A p A D TR A N  SM I S S I ON . 0 5 8 6  . 0 5 7 tl  . 10 0 0  

I N T E R  p A c TR A N S M I S S I ON . 0 1 1 7  . C: 2 2 8  . 0 6 7 4  . 0 5 7 2 . 0 5 C 6  • 2 1 5 9 

- - - - - -- - - - - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

T O T AL . 0 7 6 4  . 0 8 0 6  • 1 6  74 . 1 5 7 2 . 1 4 3 9  . 6 2 5 7  



N A T !  O N AL T O T A L S  - C A P I T A L C O S T S  P A G E  0 0 4 2  
C A P I T A L  C O S T  F O R  AD D I T I O N A L  T O T A L  

T I{ A N S M I S S I ON F A C I L I T I ES 1 9 7 1  1 9 72 1 9 7 3  1 9 7 4  1 9 7 5  1 9 7 1 - 7 5  

T R A N S M I S S I ON - D O M E S T I C  

I N T R A  p A 0 2 7 3 . 4 7 5 9  2 1 5 .6 790 3 0 8 . 1 96 6  3 1 1 . 1 3 1 2  2 9  5 . o  5 1  7 1 40 3 . 5 3 46 

I NT E R  p A 0 2 1 5 . 4 5 2 1  3 2 9 . 1 7 08 9 2 3 . 8 1 4 1  6 9 5 . 0 7 8 1  6 0 1 . 7 7 7 3  2 7 6 5 . 2 9 2 5  
- - - - - ------ - - - --- - --- - -- - - ------ - - - - - - - --- --- - - - - - - - - - - -- - - - -- -- - - - -- - - ---

S U B - T O T A L  4 8 8 . 92 8 1  544. 84 9 8  1 2 3 2 . 0 1 0 7  1 0 0 6 . 2 0 9 4  8 9 6 . 8 2  9 0  4 1 6 8 . 8 2 7 1  

T I{ A N  S M  I S S  l O  N - I M POR T S  
A L A S K A , C A N A O A , AR C T I C  

O T H E R  C A N A D I AN 

M E X I C A N  
--- - - -- -- -- - ---------- - - - --- - ----- -- - - - - - - --- - -- --- --- - - - - - - - - -- - ----- - - --

S UB- T O T A L  

S U P P L Y  A T T A C H M E N T S  

N Ew P R O D U C T I O N  A T T A C H M EN T 

O N S H O R E  5 1 . 1 9 96 9 5 . 1 9 9 6  � 9 . 7 9 9 5  8 5 . 1 9 9 5  3 2 1 . 3 9 8 2  
1-' O F F S HO I{ E  1 42 . 6 5 0 0  2 43 . 0 0 0 0  2 5 0 . 6 500 2 5 1 . 1 0 00 8 8 7. 4 0 0 0  \.0 0 

L N G A T T A C HM E N T S  2 0 . 2 :?. 00 2 0 . 2 3 0 0  

s N G A T T A C HM E N T S 4 . 2 3 00 9 . 8 1 0 0  1 4 . 5 8 00 2 8 . 6 2 00 

C OAL G A S  t1 T T  A C HM E N  T S  

N UC L E AI{ S T I M .  A T T A C H M E NT S  • 5 0 0 0  • 5 0 0 0  
- - - - - - - -- - - - - - - -- -- -- - -- - - - - - -- --- -- - - - - - - -- - -- -- - -- - - - -- - - ----- -- - - - - - --

S U B - T O TAL 1 9 3 . 8 4 9 6  3 4 2 . 4 2 96 3 50 . 2 5 9 5  3 7 1 . 60 9 5  1 2 5 8 . 1 4 8 2  

N E W  S T O R A G E  F A C  I l l  T I E S  8 7 . 86 1 1  9 2 . 7 9 1 2  1 9 2 . 62 1 5 1 8 0 . 8 0 0 7  1 6 5 . 5 2 9 8  7 1 9 . 6 0 44 

T O T AL N E W F A C I L I T I E S  5 7 6 . 7 8 9 2  8 3 1 . 49 0 6  1 7 6 7 . 06 1 8  1 5 3 7 . 2 6 9 6  1 4 3 3 . 9 6 84 6 1 4 6 . 5 7 9 8  



N A  T l  O N A L  T O T AL S  - G A S  t3 A l A N C E  P A G E  0 0 4 3  
T O T A L  

1 9 7 6  1 9 7 7  1 9 7 8  1 9 7 9  1 9 8 0  1 9 7 6 - 8 0  

N A T I O N A L  S U P P L Y  

D OM E S T I C  P R O DU C T I O N  

R t: G I O N 2 . 3 9 6 0  • 3 7 60 . 3 5 9 0  . 3 4 70 . 3 3 5 0  1 .  8 1 30 
R E G I O N 3 . 7 0 9 9  . 6 6 1 9  . 6 2 39 . 5 9 5 9  . 5 7 6 9  3 . 1 6 8 6 

!{ E G l O N 4 . 4 9 6 9  , 4 9 1 9  . 4 9 5 9  . 5 0 89 . 5 2 9 9  2 . 5 2 3 7  

K E G  I O N 5 2 .  7 1 2 0  2 .  7 4 5C 2 . 7 8 2 0  2 . 8 1 8 0 2 . 8 7 2 0 1 3 . 9 2 9 0 

R t: G l O N 6 8 . 1:! 0 8 0 8 . 66 5 (! B .  5 3 40 8 . 40 0 0  8 . 3 1 3 0 4 2 . 7 2 0 0  
R E G I O N 7 3 . 3 3 40 3 . 2 (; 40 3 . 0 7 60 2 .  94 7 0  2 . 1:! 5 9 0 1 5 . 4 2 00 

R E G I O N  B . 0 1 9 0  . 0 2 •)0 . 0 2 1 0 . 0 2 2 0 • 0 2 4 0  . 1 0 6 0  

R E G I O N 1 0  . 4 4 5 0 . 4 6 0 0  . 4 8 0 0 . 4 9 50 . 5 2 0 0  2 . 4 0 0 0  
R t G l O N  1 1  . 0 0 3 0 , (' 0 40 . 0 0 6 0  . o o 8n . 0 1 1 0  . 0 3 2 0  

RE G I O N  2 X • 0 5 9 0  . 0 7 80 . l O C O  . 1 2 40 . 1 4 8 0  . 5 0 9 0  
R t G I U N 6 X  4 .  7 3 5 0  5 . 04 20 5 . 3 8 40 5 . 7 4 80 6 . 1 3 1 0 2 7 . 0 4 0 0  

R E G  I O N l l X  . 0 0 1 0  . 0 0 4 0  . o o 7 0  . 0 1 0 0  . 0 2 1 0  . 0 4 3 0  

- - - - - - -- - - - - - - - - - - - - - - - - -- -- - - -- - - - - - - - - - - - - - - - - - - - -- - -- - - - - - - - - - - - - - - - - --

SUO- T O T A L  2 1 . 7 1 8 8  2 1 . 7 5 1 8  2 1 . 86 8 8 2 2 . 0 2 3 8  2 2 . 3 4 0 8  1 0 9 . 7 0 4 4  

P I P E L I N E  I M P O R T S  

A L A S K A ,  C A N A D A , A R C T I C  . 80 0 0  1 . 1 0 00 1 . 40 0 0  3 . 3 0 0 0  
O T H E R  C AN A D  I A N  1 . 0 0 0 0  1 . 0 0 0 ('1  1 . 0 0 0 0  1 . 0 0 0 0 1 . 0 0 0 0  5 . 0 0 0 0  

M E X I C A N  . 0 50 0  . 02 9 0 . 0 7 9 0 
- - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -

S U B - T O T A L 1 . 0 5 0 0  1 . 0 29 0  1 . 8 0 0 0  2 . 1 0 00 2 . 40 0 0  8 .  3 7 9 0 

L N G . 6 3 9 0  1 . 0 7 70 1 . 49 6 0  1 .  9 1 60 2 . 2 8 20 7 . 4 1 01.1 
s N G . 9 0 7 0  1 . 1 7 6 0  1 .  3 1 5 0  1 . 3 1 5 0 1 .  3 1  5 0  6 . 0 2 8 0 

C OA L  G A S . 0 8 0 0  . 1 6 00 • 2 8 0 0  . 40 0 0  . 5 6 0 0  1 . 4 8 0 0  
f--1 NUC lE: A K  S T I M U L A T I O N . 0 1 5 0  . 0 2 2 0  . 0 4 4 0  . 1 0 3 0 . 1 8 7 0 • 3 7 1 0  1.0 
f--1 -- - -- - - - - - - - - - - - - - - -- - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -- -- - - .. - - - - - - - - - -- - - -

T O T A L  S U P P L Y 2 4 . 4 0 9 8  2 5 . 2 1 5 8 2 6 . 8 0 3 8  2 7 . 8 5 7 1:!  2 9 . 0 8 4 8  1 3 3 . 3 7 2 4  

A DJ U S T  E D  U E M A N C 2 4 . 4 0 9 1:!  2 5 . 2 1 5 8 2 6 . 8 0 3 1:!  2 7 . 8 5 7 8  2 9 . 0 8 4 8  1 3 3 . 3 7 2 4  

S U P P L Y  t3 A L A N C E 

S UP P L Y  A T T A C H M H T  V U L U M t S  

N E W  P RO D U C T  ! U N  

O N S H O R E  . 8 1 0 9  . 8 5 9 9 . 9 0 5 9  • 8 3 2 9  . 8 2 7 9 4 .  2 3 7 9 

O F F S HO R E  . 5 5 3 0  . 5 8 20 • 6 2 00 . 6 4 1 0 . 6 3 3 0  3 . 0 2 9 0 

L NG I M P O R T S  . 40 1 0  . 4 3 8 0 . 4 1 9 0 . 4 2 0 0  . 3 6 6 0  2 . 0 4 4 0  

S NG P R O D U C E D  0 2 7 1 0  . 2 6 9 0 . 1 3 9 0  . 6 7 9 0  

C O A L GA S P R O DU C E D  . 0 8 0 0  . 0 8 00 . 1 2 0 0  . 1 200 . 1 6 0 0  . 5 6 0 0  

N UC L E AR S T I M UL A T I O N  . C l O O  . 0 0 70 . 0 2 2 0 . 0 5 9 0  . 0 8 4 0  . 1 8 2 0  

- - - - - -- - - - - - - - - - - - - - - - - - - --- - - - - - - - - --- -- - -- - - -- - - - - - - - - -- - - - - - - -- - - - - - - - - -

T U T AL 2 . 1 2 5 9  2 . 2 3 5 9 2 .  2 2  5 9  2 . 0 7 2 9 2 . 0 7 0 9  1 0 . 7 3 1 9  

T R A N S M I S S I O N E X P A N S I O N  V O L U M E S  

I N T K A  p A D . 8 2 0 7  • 7 9 84 1 . 2 5 1 4  l .  0 5 40 1 . 2 2 6 9 5 . 1 5 1 6  
I N T E K  p A c . 3 6 0 1  . 2 9 9 4  . 2 6 ! W . 3 2 1 6  • 3 8 2  4 1 . 1:> 3 1 8  

S T O K A G E V OL UM E S 

I NT R A p A 0 T R A N S M I S S I ON . 1 0 0 1:!  . 0 9 9 6  . 1 5 8 5  . 1 3 S b  . 1 6 0  2 • 6 5 4 9  

1 N T E R  p A 0 T R AN SM I S S l ON . 0 4 4 2  . 0 3 7 3  . 0 3 39 . v 4 1 3  . 0 4 9 9  • 2 0 6 9  
- - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - -- - - -- - - - - - - - - - - - - - - - - - - -- - - - - - - - - -

T O T A L  . 1 4 50 . 1 3 6 9  . 1 9 2 5  • 1 7 70 . 2 1 0 2  . 8 1:> 1 8  



CAP I T AL COS T F O R  A D D I T I ONAl 
TRANSMISSION FACILITIES 

TRANSM I S S I ON - DOME S T I C  

I NT R A  P A 0 

I NT E R  P A 0 

S UB-TOTAl 

TRANSMISSION - IMPORTS 

. ... .. - ---·- --- -NA-f I-ONM, --T-0-T-At.-S-----'=M -1-U-1 •• -C-QS.J.S.----··--------------------------------------------------------P-AG-e--0044---· 

TOTAl 

1976 1977 1978 1979 1980 1916-80 

3 1 6 . 902 9 3 1 7 . 2 2 40 568 . 0 4 1 9  430 . 2451 5 20 . 1 9 7 2  2 1 52 . 6 1 1 3  

56 4 . 92 7 5  466 . 7422 4 2 8 . 9 3 9 2  5 l 't . 6 9 1 2  6 1 1 . 8400 2 5 8 7 . 1402 

8 8 1 . 8304 7 8 3 . 96 6 2  996 . 98 1 1  944. 9 363 1 1 3 2 . 0 3 72 4 739. 7 5 1 5  

A l A S K A , C AN A O A , AR C T I C  3 4 3 . 00 00 3 5 . 0000 3 3 95 .0000 1466. 0000 204 8 . 00 00 72 8 7. 0000 
_ ________________ QIJ!f.B._�-�N.�ll_l�J'! _________ ____________________________________________ ___ _ ____ _ _ _ _____________ _ _____ _________________________ _ _____ _ _____ ________________ ____ _ _ _____ ____ _____ __ _ _ 

M E X I CAN 

SUB-TOTAL 343 . 0000 3 5 . 0000 3 3 9 5 . 0000 1466. 0000 2048. 0000 1287. 0000 

s.ueP_l y_ .. AI rA CHf'l.f.f'j.J.S _________________ .... ___ .. _______________________ --··-_______________________________________________ :.. __ _ ______ __ ___ _ _  --------------------------_______ --- ----------------· 

___________ NJ;� __ !>_�Q_QV.(;.LI_QtL�_liA�!i�.!=-�L-----·-··--------------··----···---------------------------------------------------�-------..:------------------------------------------------------------
ONSHORE 8 1 . 09 9 5  85 . 99 96 90 . 59 9 3  8 3. 2 9 9 4  8 2 . 7993 423 . 7 9 7 1  
O F F S HORE 248. 8500 26 1 . 9000 2 7 9 . 0000 2 8 8 . 45 00 2 84. 8500 1 3 63 . 0 5 00 

____ _____ l_N._!i __ A1JACJ:i�f-�J.S-------------------- ·----�-��2�.9_Q _ _____________ J_1�-��_QQ ______________ ��-'!.�_l-�.9 ______________ H.!.H�_Q _______ _____ _  J_l�_U_QQ ___ ___ ______________ 
1

_?.?_!..?J19_Q 

. S _ N. .. 1LAI J.ACJ:!�fJH.S _ _____ . . .. _ .  . . . .. . . . ... _ _ _ 1.2 �.1.9..5�L __ _ _ _ _ _  .... l.� �-l.Q2Q ____________ _ _ _  �_._Z.5_2Q ___________ ___ ___ _ _ ___ ____ ______ _____ _ _ __ _ _ _ ____ __ __________________ �9-'!.�_2!;_Q 
COA L GA S ATT ACHM E N T S  --·--·---- - ------� • 0000 _________ 80 . 0000 ___ _,1..,2..,0,_,.,_,0,_,0'-"0""0 ___ __,l..,0,_,0,_,.'-"0"'0""0-""0-----'1'-4._,0..,.'-"0'-"0""0""0-------"'-5'"'2-""0£•><-0><-00�0� 

_____ __ .N. �J,!;A!LS.I1�.!--�J_!A�tU��J'H.�-- ... .... __ _ _ _  . __ _ J '!..Q.Q9_Q .... --·· __ __ _  .. _ . ··- .. �.IQQQ____ _ ___________ _?_.__?_9_Q9. _______ _ _____ _ _  2!_�_Q9_Q __ __________ ___ !!�_'!9_QQ _____ __________ ______ !�_!..?_QQ_(! 
.SJl6::IJJIAI. _ _________ _ ___ _ _ _ ___ _ _______ _ _____ _ __ ___ _ __ ft�_(l_!.11.�!t.!i _______________ '!J]'!._'t�-'t� ____________ Hh�11.��------------2ll.!. �-�!t.'! ____________ !i!t.?�.t�-��------------------�.5-�J-!.!IJ!.?J .. 

N E W  STOR AG E  F AC I L I T I E S 1 66 . 8086 1 5 1 . 53 3 9  2 2 1 . 4497 20 3 . 5 6 Q3 2 4 1 . 7461 991 . 0 9 8 1  

JJUAL�fJL£ AkJJ .. IJ:.l.f.S _________________________ l.B_�_Il_._J_Z�_6_ _________ _ _  l.'!.5_'!,;_'t3!t7 ___________ _2l_'t1.,_l.O_Qz__ _________ 3.l.Z9_ ... 9.JlL _____ _ _ __ .3_'i!o_8._'l�.Z.6 ________________ .155J:t5..._Hu 

http://--_-3fi.5J5.50
http://1__4_8_.3_23.6_


• ---- ·· -- - - - - - - - - --- ------�·-------�·- - · - - - ----- ··- ----· . .  -·· - --··------- - .. • _ _.,. ,.._ ... &.U.�-- .. "-1- �.;).....--=-�--0""-L"'-'·\,...c;..--- - - - --- - - - - - - - - - - - - - - - - - - - - - - - --------------------------------1="�--\..UI,or�- - - ·  

TOTAL 
-----------------------------------------�129�8�1__________ 1982 1983 1984 1985 1981-85 
NAT I ON AL S U P P L Y  

DOM E S T I C  PRO DUCT ION 
_______________ J&fCGJJQ� ____ z _______________________________ .�2llQ ________________ ���0-----------------�3JL0�----------------•3_QOJ2 ________________ �9�0 ______________________ Jlt��J_Q_ 

R E G I ON 3 . 5 5 99 . 55 2 9  • 5459 . 5 389 . 5399 2. 7 3 17 
REGION 4 .5539 . 58 79 . 6 2 39 . 66 2 9  . 7069 3. 1 3 5 6  
R E G I ON 5 2 . 9440 3 . 0 2 00 _ 3 . 0 8 80 3. 1 3 60 3 . 1 740 1 5 . 3620 

___ _ _ __________ J&fJil_Q� _____ 6 _______________________________ a,JLl�o _______________ e�_o§_�o---------------�-�o-�zo _______________ �l�9_2JLQ _______________ 7�_eJLto _____________________ �_o���-�Q. 
R EG I ON 7 2 . 8 1 40 2 .  7690 2 .  7 2 30 2 . 6 7 1 0  2 . 6460 1 3 . 6 23 0  

_ ----_ -·· ---_ __ --�f_(Zj_Q!'j ____ _!L_ ________ - -- --· _____ ____ ______ -- • Q.Z.Q.Q ___________ __ ___ _,._QZ_"lQ _____________ ----�g_:U.Q. ________________ �O-�!& ________________ _,._QJ_QQ ________________________ Ll2J!Q. 
R E G I ON 10 . 5450 . 5690 . 5920 . 6 100 . 6260 2. 9420 
REGION 11 _..0150 _ _ __ _______._o.1..90 .0250 .0320 .0400 .1310 
R E G I ON 2 X  . 1 110 . 1 9 50 . 2 1 80 . 2420 . 26 50 1 . 0 9 1 0  

. __ R E_G l Q!'J __ __ _9)L____ _ _  _ 6 • 4.9 7 0 6 • Jl4_"lQ_ . .  _ _ _I .... �LU9 _________ _______ 1_��-I�_Q _______________ I_._��-lQ _____________________ �.?-��-��-Q. 
R E G I ON l lX . 0 500 . 1 190 . 1 980 . 28 60 . 3 900 1 . 04 30 

SUB-T O T AL 2 2 . 5878 23 . 1 1 08 2 3 . 659B Z 3 . 939B 24 .. 1 6 9 8  1 1 7. 4684 

P I P E L I NE I M POR TS 
A L A S KA , CANADA � A RC T I C  1 . 6000 2 . 3000 2 . 5000 3 . 0000 3. 3 0 00 1 2 . 7000 

- ---- ---------- (jftiEii_c_AN-AOIIiti-----------------------1-:o-oo_o ________________ :<io<>o-----------------�-9o-oo-----------------:9-oo<>----------------:-9oC5o----------------------4-:6<>o-o 

··- -- - - - - - - --- ---��-��-���- ---- - ----- -------- - ---- - - --------- --- ------ - -- ------ - --- - ---- - ------- -- --- -- ---------------------------------------- --------------------------------------------------

SUB- T O T AL 
L N G 
S N G 

2. 6000 3 . 2000 3 . 4000 3 . 9000 4. 2000 1 7. 3 000 - - ·· --· · - - · - - ----i:- 7390_ _ _ __ _ 3 . 0 1 30 3 . 4690 3 . 9250 4. 1 0 70. 1 7 . 2 5 30 
1 . 3 1 5 0  1 . 31 50 1 . 31 50 1 . 3 1 50 1 . 3 1 50 6. 5 7 50 

· co"AC-GA_s __

_

_

_ - -

• 8ooo 
··- ·· ·- ---I:Tz-oo· · - · - - · --- -· i:5·iocf- · --------- -----z-:o-ocfo _______________ z:-4ifoo----------------------·i:9-2o<> 

. .N.V�_t,_!:_��--�-I!�.\:1!-_�I-�.!J-� . . . . - . · - . . . .. � 3�? 9. .. . - -· · ·  --- -···-- __ .! .5.?_f!Q___ .. - -- ·- . .  - .. !.?.3.�.Q 
________________ ___ !.�-��-Q _______________ !_!_�?_?.9 ______________________ h]_�!J! 

TOT A L  S U P P L Y  3 0 . 3 7 3 8  32 . 2 B68 34. 099B 3 6 . 0 3 7 8  3 7 . 46 8 8  1 70. 2 674 

A DJ U S T ED D E M A N D  30 . 3 738 32 . 2 868 34. 0998 3 6. 0 3 78 170. 2674 

SUPPL Y BAL A N C E  

S U P P L Y  A T T ACHMENT VOL U M ES 

NEW PRODUC T ION 
ONSHORE • 8 1 1 9  • 7649 . 7 7 79 • 6 769 • 5699 3 .  6019 
O F F S HORE . 6290 . 65 00 . 6080 • 5420 . 4500 2. 8 790 

L NG I M PORT S . 4 570 . 27 40 . 4560 . 4560 . 18 20 1 . 8 250 
·- - - - - - -S-

NG--P-Ro-ou-cel5· - - - - - - - - - - - - - - - - - - - - - - - --- - - - --- - ------- - - - - · - - - - - - - - -- - - - ·- - - - - - - - - - - - - - - - - --- ----- -- - - ----------- ------------------------ - - - - - - - - - - - - - - -----------------------------

coAL GAS P RO DU C E D  . 2400 . 3200 . 40 00 . 4800 .4800 1 . 9200 . --- ----N"ucTE-AR--s-fi"HCiCA:HifN ______________ ____ -- - - - - - - -;l-4!ro�-- -------- - - ---:Y966 ________________ -:-zo 8o----------------�222o-----------------.-239c,----------------------�:15ioo 

TOT AL 2.2829 2. 2049 2. 4499 2.376 9  1. 9209 ll. 2 3 59 

·· --- - ------ ---- --- --- - - ------ ----- - ---- -- - - - --- - - - - - - -� - - - -··-- - -- - - - --- - ---·· ·� - - ---·--- -- - - - - - ---- -- ·- -- - - - -- - - - - -- - ---- --- - - - - - - ---- - - - - - --- - - - - -- --- -�- - ----- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - --· 

T � �-� � � !  �--� J _Q �_�-�!_)A_�?_! 9}� __ y_ Q_l.,_ l,l �� �-_ .. ______ ------ - .. ----- - - - - - - . .  - -·- ------ - - - --------------------------------------------------------------- - - --- - ---------------------------------- - - -. 

I NT R A  P A C 1 . 2 890 1 . 9 1 29 1 .  81 29 1 . 9 379 8 . 3 8 39 
I NTER  P A 0 .2934 .4463 .4813 .4028 .3471 1.9717 

I NT E R  P A 0 TRAN SM I S S I ON . 03 8 8  . 0600 . 0656 . 0 5 5 7  . 04 8 8  . 26 9 1  

T OT AL . 2 097 . 3 1 73 . 31 30 . 3 2 39 . 2496 1 . 4 1 3 8 



------------------------------ ----------·------ -----------: -- ---------������--l�l�$- -�-����-��1�- -------------- ----------------------------------------------P�-��----

C AP I T AL COST FOR A D D I T IONAL TOTAL 

TRANSMISSION FACILITIES 1981 1982 1983 198� 1985 1981-85 

TRANSM I S S I O N - DOM E S T I C  
--------I-Nr-R�-P--A--o---------------------------------55�:�59_5 ____________ 8CI5�-34-86 ____________ 7_3�-:9�o1r ___________ EI33-:i-59-o----------�-5�i�-o2-98------------------i�aEI:�51r9-

I NT E R P A D 

S US-TOTAL 

TRANSMISSION - IMPORTS 

ft69.4864 1 1 4 . 1 8 72 

102 3 . 945 9 1 51 9. 53 58 

1 70 . 2048 64�. 4944 5 5 6 . 4000 3 1 54. 1 7 2 8  

1 50 5 . 1 6 5 5  1 4 7 7. 6534 1 1 1 7 . 42 9 8  6643 . 7307 

AL A S KA , CANADA , A R C T I C  656. 0000 340 6 . 0000 240 7 . 00 00 1 9 9 2 . 0000 20 2 7. 0000 1 0488. 0000 
- - - - - - - - - - - - - -_.QTJf !;.R._j:_��-� p_(� 1'f --------�- --·- - - - - --- - - ----- ----- .. ------ ----- - -- - --- ---- - -------------------------------------------------------------------------------------------------------

M EX I C AN 

SUB-TOTAL 656. 0000 3406 . 0000 240 7 . 00 00 1 9 92 . 0000 2 0 2 7 . 0000 1048 8. 00 00 

"S!lePJLY __ AJ[JJlCJi�MI�---------------------------------------------------------------------------------------------------·------------------------�-----------------------------------------· 

- -------���--P�Q_QV�I_lQ�--�-1I_��!i��-�I---------------------------------------------------------------------------------------�------------------------------------------------------------· 
ON SHORE 81 . 1 993 7 6 . 4992 7 7 . 7991 6 7 . 6 993 56 . 99 9 2  3 60 . 1 �6 1  
OF F S HO RE 2 8 3 . 0 50 0  2 92 . 5000 2 73 . 6000 2 4 3 . 90 00 202. 5DOO 1 2 95. 5 5 00 

. ___ ____ �- . � _ �--�-tL4 !;;Ji ��-�I_ S ____________ .. __ _ _ _ _____ . _ -�-tt�.!l_'!?_Q _ ___ _ _ __ _____ -�-��-z.�_QQ ___________ ---� {J _._I �-Q9 __ __________ ---���H9_Q _____________ }_��-'t1_QQ ____________________ 1_�.!>-'!..J._?.?_Q . 

______ _ _ _  S- -�-�- -�-T.L•WH."-!�-�I.L ________ _ 

COAL G A S  AT TAC HM ENTS 200. 0000 2 60 . 0000 3 20 . 0000 3 74 . 0 000 360 . 0000 1 51 4 . 0000 

N E� · S TORAGE FAC IL I T I E S  241 . 2 3 66 364. 9640 3 60 . 0477 3 7 2 . 5747 2 8 7. 0963 1 62 5 . 9 1 94 
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APPEND I X  F 

LNG METHODOLOGY 

LN G quant i t i e s , p o in t s  o f  entry and s h ipp ing po ints  were fur ­
nished b y  the Gas Supp ly Task Group for 5 - ye ar p e r i o ds a s  s hown in 
Tab l e  3 in Chap t e r  Two of thi s report . In add i t i on ta  the s e  quan ­
t i t i e s , i t  i s  ant i cipated  that by  the end o f  1 9 7 5  the re w i l l  b e  
1 1 0  b i l l i on cub i c  fe e t  ( B C F) p e r  year- - 0 . 30 B C F  p e r  day - - imp o r t e d  
to t h e  E as t Co as t for  p e aking s e rvi ce . No cap i t a l  requi rements  
have b e en c a l cul at e d  fo r th i s  s e rvi ce s ince l ique fac t ion and s h ip ­
p ing fac i l i t i e s  are a l re ady cons t ruc t e d , and no new p i p e l ine f ac i l ­
i t i es wi l l  b e  requi re d .  

Numbe r  and s i z e o f  ships  requ i re d  were cal cu l a t e d  as o u t l ined 
l at e r  in thi s s e c t ion . A s amp l e  fo l l ows : 

Al geri a to Cove Point , Mary l and 
0 . 3 5 0  B CF p e r  day , 1 2 7 . 7 5  B C F  p e r  year 
Round trip di s t ance - 7 , 30 0  naut i c al mi l e s  
Ship s p e e d  - 2 0  kno t s  
Round t rip s a i l ing t ime = 

7 , 30 0  mi l e s  7 2 0  knot s  - 3 6 5 hours = 
Lo ading and unl o ading 
Weathe r de l ay 

Total  t ime p e r  round t rip 

3 4 5  Op e ra t ing days p e r  year 7 1 8 . 7  

= 
1 5 . 2  days 

3 . 0  days 
0 . 5  days 

1 8 . 7  day s  

days = 1 8 . 4 5 round t r ip s  p e r  year 
B o i l - o ff 0 . 2 5 %  p e r  day x 1 8 . 7  days = 4 . 6 8  p e rc ent 
Quan t i ty shipped = 1 2 7 . 7 5  7 9 5 . 3 2 %  = 1 3 4 . 0 2  B C F  p e r  year 
U . S .  Co as t  Guard requi remen t = 98  pe rcent of  t o t a l  s h ip c ap a c i t y  
1 3 4 . 0 2 7 9 8  = 1 36 . 7 6 B C F  p e r  y e ar 
3 Ships = 1 3 6 . 7 6  7 3 = 4 5 . 5 9 B C F  p e r  y e a r  p e r  ship 
4 5 . 5 9  7 1 8 . 4 5 = 2 . 4 7 B C F  p e r  voyage 
2 . 4 7 BCF 7 2 2 , 0 0 0  (me th ane factor) = 1 1 2 , 3 0 0  cub i c  me t e rs p e r  s h ip 

Cos t s  o f  ships  were comput e d  us ing as a b as i s  the e s cal a t e d  c o s t 
of  the Alas k an s hips , A r c ti c To k y o  and Po l a r  A l a s k a . The equat i on 
us e s  the 0 . 6 7  power rul e . As an examp l e , fo r a 1 2 0 , 0 0 0  cub i c  me ter  
ves s e l  th i s  co s t  equal s t o : 

( 1 2 o , o o o Y6 7  
( 7 1 , 6 0 0 )  X $ 3 7 , 5 0 0 , 0 0 0  = $ 5 2 , 8 0 0 , 0 0 0  

Th i s  c o s t  fi gure inc l ude s th e fo l lowing : 

• Shipyard c o s t s  

• Own e r - s upp l i ed equipment , s upe rvi s i on and i ns p e c t i on during 
cons t ruct ion 

1 9 9  



• I n i t i al s t ores  an d s p are p arts  

• Gas t r i a l s  

• P o s i t ioning voyage cos ts . 

The a t t ached F i gure 5 s hows a co s t  curve for  LNG t anke r s  b u i l t  
in fo re i gn yards deve l op e d  as  fo l l ows : 

• Ac tual c o s t s  as s o c i at e d  w i th A r c t i c To k y o  and P o l a r  A l as k a  
updated t o  1 9 7 0 were u s e d . 

• Th e c o s t  o f  vari ous s i z e d  ves s e l s  us ing the equat ion e x ­
p l ained ab ove were cal cul ate d . 

• The curve was p l o t t e d  and che cke d  w i th p r i c e s  quo t e d  in  th e 
l i te rature fo r various LNG ships  on o r de r . As an examp l e , 
the c o s t o f  a 1 2 0 , 0 0 0 - cub i c  me t e r  s h ip t ak en from th e curve 
i s  $ 5 2 , 8 0 0 , 0 0 0  for 1 9 7 0 . Thi s  cos t ,  e s c a l ate d at 4 . 5  p e r ­
c ent  p e r  ye ar , equat e s  t o  $ 6 0 , 0 0 0 , 0 0 0 , the quo t e d  p r i ce fo r 
the E l  Pas o s h i p s  fo r de l ivery in 1 9 7 3  o r  1 9 7 4 . 

I f  s h ip s  are cons truc t e d  in U . S .  yards , even i f  they are gov­
e rnment s ub s i di z e d ,  t o t al cap i tal  requi rement s w i l l  be cons i derab ly 
gre ate r .  The U . S .  Gove rnment s ub s i dy for U . S .  cons t ruc t i on a t  p res ­
ent i s  2 8 - 2 9 p e rcent o f  the yard cos t .  Th i s  w i l l  in  fact b e  an 
add i t i onal c ap i tal requi rement for the Un i te d  S t ate s , but the b al ­
ance o f  p ayments e ffect i s  o f  greater s i gni f i c anc e . 

Fo re i gn y ard c o s ts  were us e d  to de t e rmine the c ap i t al  requ i re ­
ment s shown in Tab l e  3 (Chap t e r  Two )  except for s h i p s  prop o s e d  for 
s e rvi ce  from A l a s k a  to  Port l an d .  Cos t s  of thes e s h i p s  were i n ­
cre a s e d  by  4 0  p e rcent ( 1 9 7 0  b a s i s )  to  cove r U . S .  cons truc t i on as 
requ i r e d  unde r the " Jone s Act . "  As o f  the p re s ent t ime , the re  i s  
n o  s ub s idy avai l ab l e  for ve s s e l s  i n  U . S .  int e rc o as t a l  s e rvice . 

Co s ts o f  l i quefac t i on p l ants we re deve l o p e d  as fo l l ows : 

• Cos t s  were deve l op e d  for four b as i c  p l an t s  w i th 3 0 0 , 6 0 0 , 
9 0 0  and 1 , 2 0 0  MMCF per day l iqu e f a c t i on c ap ac i ty . A work 
curve was p l o t t e d  from the s e  four p o in t s , and an adj us t e d  
co s t  curve w a s  ob tained to re f l e c t  co s t  versus d e l ivered 
value . 

• B as i c  c o s t  data was t aken from the de t ai l e d , as b u i l t , 
Ph i l l ip s - Marathon Kenai LNG P l ant  c o s t .  Th i s  c o s t was e s ca ­
l at e d  to  1 9 7 0  co s t s . 

• Co s t  e s timat e s  we re deve l op e d  for the fo l l ow ing c a t e g o r i e s : 

Re frige rat i on modu l e s  
Wh arf and l o ading faci l i t i e s  
Ut i l i t i e s  
L and 

2 0 0  



• 

• 

S to rage tanks 
Engine e ring an d management . 

P l ant s to rage requ i rements were e s t imate d  as  b e ing equal t o  
o n e  1 2 0 , 0 0 0 - cub i c  me t e r  s h ip ( 7 5 5 , 0 0 0  b ar re l s )  p l us two days 
produc t i on .  C o s t of s torage was t aken at $ 1 5 p e r  b arre l . 

The cos t curve fo r l ique fact i on p l an t s  ( F i gure 6 ) i s  a 
fun c t ion o f  l iquefact i on c apac i ty i n  t e rms o f  MMCF p e r  day 
de l ive re d to the unl o ad ing t e rminal . To de t e rmine the cos t  
o f  a s pe c i fi c  p l ant , the b o i l - o ff during the l o a de d  voyage 
and c o o l - down requi rement s  ( i . e . , t rans po r t a t i on s h r i nkage 
p lus p l an t  s t o rage l o s s e s )  mus t be adde d t o  the de l ive red 
quan t i ty t o  ob t ain the s i z e  of l i que fac t i on p l ant requi re d .  
Fo r examp l e , t o  de l ive r  3 5 0  MMC F p e r  day t o  Cove P o in t  from 
Ar z ew requi re s a l ique fac t i on p l an t  capab l e  o f  l ique fy ing 

3 5 0  
1 - ( 0 . 4 6 8 + . 0 1 )  

= 3 7 1  MMC F/ D . 

The c o s t curve has  b een adj us t e d  t o  t ake  c are  o f  s h r i nkage and 
p l ant l o s s e s . Thus , the c o s t can b e  ob tained by re ading the value 
direct for  3 5 0  MMC F/D de l ive red vo lume . ( I n th i s  examp l e , app rox ­
imately $ 1 31 , 0 0 0 , 0 0 0 . )  Al s o , in Tab l e  3 (p . 1 m , the l i que fac t i on 
p l ant .cos t fo r the s ame de l ive red vo l ume i s  cons t an t . Th i s  i s  due 
to us ing the h i gh e s t  cal cul ated p l ant c o s t f o r  a g iven de l i ve red 
vo l ume fo r al l p ro j e c t s  o f  the s ame de l i ve re d v o l ume . 

The l a s t  two i t ems in T ab l e 3 are excep t i on s  t o  th i s  me tho do l ogy .  
In  the s e  c as e s , voyage d i s tances  are ou t o f  proport i on to the o th e r  
pro j e c t s  s o  that s eparate computat i ons we re made . 

Cos t s  o f  unl o ading t e rminal and regas i f i c a t i on fac i l i t i e s  were 
de termine d as fol l owing : 

• Engine e ring e s t imate s were p rep are d f o r  t e rmina l s  o f  thre e 
s i z e s - - tho s e  w i t h  2 5 0  MMC F/D capa c i ty , tho s e  w i t h  5 0 0  MMC F/D 
cap ac i ty and tho s e  wi th 1 , 0 0 0  MMC F/D . The s e  co s ts we re 
p l ot t e d  and a curve ( Fi gure 7 ) was drawn through the three 
p o i n t s . 

• Cate go r i es included in the s e  e s t imat e s  are as fo l l ows : 

Vap o r i z e r  
Mar i ne and unl o ad ing fac i l i ti e s  
Ut i l i t i e s  
L and 
Eng ineer ing and management . 

• Unl o ading t e rminal c o s ts us e d  c ons i s t  o f  the c o s t t aken from 
the curve for regas i f i c a t i on t e rminal s p lu s  the s to rage 
equival ent t o  two s h ip l o ads at $ 1 5  per b ar re l . Unde r th i s  
sys tem , the s to rage unde r a l l  cas e s  var i e s  f rom 9 0 0 , 0 0 0  b ar ­
re l s  t o  2 , 0 0 0 , 0 0 0  b arre l s . 

2 0 1  



• As an examp l e , the regas i fi c at ion te rminal c o s t l oc a t e d  at  
Cove  P o i n t  i s  de t e rmined as fo l l ows : 

C ap ac i ty - 3 5 0  MMCF / D  
Re qui r e  3 s h ips  a t  1 1 2 , 3 0 0  cub i c  me t e rs e ach 
S to rage re qui re d ,  2 shiplo ads - 2 2 4 ,  6 0 0  cub i c  m e t e r s  

x 6 . 2 9 b b l / cub i c  me ter  = 1 , 4 1 2 , 7 0 0  b ar re l s  

1 , 4 1 2 , 7 0 0  bb l @ $ 1 5  
Re gas i fi c at ion from curve 

T o t a l  T e rminal 

2 0 2  

= $ 2 1 , 1 9 0 , 0 0 0  
= 2 8 , 0 0 0  0 0 0  

$ 4 9 , 1 9 0 , 0 0 0  (Us e d  $ 4 9 , 0 0 0 , 0 0 0 )  
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APPENDI X G 

L I QUE F I E D  PETROLEUM GAS METHODOLOGY 

LPG P I PEL I NES , TANKER AND BARGE FAC I L I T I E S  

L ique f i e d  p e t ro l eum g as , for the purp o s e s  o f  th i s  report , i s  
interpre t e d  to cons i s t  o f  only the fo l l owing p ro duc t s : ( 1 )  ethane , 
( 2 )  propane , ( 3 ) butanes o r  ( 4 )  mixes o f  the ab ove . 

LPG s upp ly quan t i t i e s  exp e cted  from non - as s o c i at e d  and as s o c ­
iated  and di s s o lve d gas we re furni shed by  the Gas Supp ly T a s k  Group 
( s e e  T ab l e  4 ,  Chap t e r  Th ree , o f  t h i s  rep o r t ) . 

Supp ly quant i t i e s exp ec t e d  from refinery operat i on s  were e s t i ­
mated  a t  3 percent o f  crude runs . S ince crude run s , as furn i s hed 
by  the O i l  Lo g i s t i cs Task  Group , were  only furni s he d  f o r  one  cas e , 
the s ame s upp l y  quant i t i e s  from thi s s ource are us e d  fo r a l l  cas e s  
( C as e s  I through I V) . The s e  quan t i t i e s  are a l s o  shown i n  T ab l e  4 ,  
as are imp o r t s  o f  L P G  by l iqu i d  p ip e l ine s e s t ima t e d  by  the Gas Sup ­
p l y  Task Group . 

Imports  o f  LPG in suspens i on in natura l gas  p ip e l ines  were 
computed from gas vo lume s p ro j e c t e d  by the Gas Supp l y  Task Group . 
I t  was e s t imat e d  that gas from the Al as kan No rth S l op e  wou l d  con ­
tain 2 4  b arre l s  o f  LPG p e r  mi l l i on cub i c  f e e t  and that C anad i an 
At l ant i c  o ffsho re gas wou l d  cont ain 1 8  b arre l s  p e r  mi l l i on cub i c  
fe e t . S ince p re s en t  indi cat i ons are that Canadi an Arc t i c  I s l and 
gas is comp l e t e ly dry , no LPG was cons i de r e d  from t h i s  s ource . 
Vo lume s o f  LPG from the s e  s ource s are e s t imat e d  as s hown i n  the 
tabu l a t i on be l ow . 

Al as kan No rth S l ope 

1 9 8 0 
1 9 8 5  

Canad i an At l ant i c  Offshore  

1 9 8 0 
1 9 8 5  

T o t a l  

1 9 8 0  
1 9 8 5  

Vo lumes in Mi l l i ons o f  B arre l s  P e r  Year 
C as e  I Cas e  I I  Cas e I I I  Cas e I V  

3 1 . 2  
7 2 . 0  

1 9 . 8  
2 8 . 8  

5 1 . 0  
1 0 0 . 8  

2 0 7  

3 1 . 2  
6 4 . 8  

1 9 . 8  
2 8 . 8  

5 1 . 0  
9 3 . 6  

2 6 . 4  
5 2 . 8  

1 9 . 8  
2 8 . 8  

4 6 . 2  
8 1 . 6  

0 . 0  
2 8 . 8  

1 9 . 8  
2 8 . 8  

1 9 . 8  
5 7 . 6  



Quan t i t i e s  o f  LPG to b e  imported  by t anke r s  and b ar g e s  were 
al s o  p ro j e c t e d  by the Gas Supply Task Group . 

P ro j e c t ions o f  LP G requ i rement s fo r chemi c a l  u s e  and for  c o n ­
ven t ional us e s  ( exce p t  fo r mo t o r  gas o l ine at  r e f i n e r i e s )  we re fur ­
n i s h e d  by the Gas Demand Task Group , by PAD D i s t ri c t s . The s e  p ro ­
j ec t i ons are s hown in  T ab l e s 4 7  and 4 8 . 

P ro j e c t ions o f  LP G requi reme nt s for syn - g a s  p l an t s  we re  
made by the Gas Sub commi t t e e  on  the  as sump t i on that one - th i r d  o f  
al l the announced p ro j e � t s  woul d b e  in op e ra t i on b y  1 9 7 5  and one ­
hal f o f  thos e p ro j e c t s  woul d  b e  in operat i on b y  1 9 8 0  and 1 9 8 5 .  
Th es e announ c e d  p ro j e c t s  p rop o s in g  t o  us e L P G  as fe e ds t o ck s  we re 
as fo l l ows : 

Company Feeds t o ck Bb l / Day Source 

B o s ton Gas Comp any 
N o r th e rn I l l in o i s  Gas Co . 
Peop l e s  Gas Comp any 
Commonwe a l th Natural Gas Co . 
Con t inen t a l  O i l  Comp any 
Co lumb i a  LN G C o rp . 
Cons ume rs Powe r Co . 

1 0 , 0 0 0  
3 6 , 0 0 0  
8 0 , 0 0 0  

7 , 6 0 0  
6 6 , 0 0 0  
8 7 , 0 0 0  
5 0 , 0 0 0  

3 3 6 , 6 0 0  

Dome s t i c  
" 

" 

Fore i gn 
" 

Canadian 
" 

1 / 3  in  Ope rat ion in 1 9 7 5  = 1 1 2 , 2 0 0  bb l / Day = 4 0 . 9 5 MMB /Year 

1 / 2  in Ope rat i on in 1 9 8 0  = 1 6 8 , 30 0  bb l / Day = 6 1 . 4 3 MMB /Ye ar 

W i th thes e s upply and demand f i gure s avai l ab l e , e s t ima t e s  o f  
co s t s o f  fac i l i t i e s  were made b as e d on h i s t o r i ca l  co s t s  update d  
t o  1 9 7 0 . Al l quan t i t i e s  o f  syn- gas p l ant f e e ds t o ck s  were  
as s ume d to b e  de l i ve r e d  by p ip e l ine whi l e  h i s t o r i c al p e rc en t a g e s  
we re us e d  t o  divi de t h e  remaining supp l i e s  b e tween p i p e l i n e s , t ank 
t rucks and ra i l  t ank cars , b arges  and re l at e d  fac i l i t i e s . 

C ap i t al requi rement s for LPG p ipe l ine s , t anke rs , b arge s and 
re l at e d  fac i l i t i e s  are e s t imate d in T ab l e  4 9 . 

Tank T ruck Fac i l i t i e s  - Me tho do l ogy 

The numb er o f  t ank t ruck s  required for  t r ans p o r ta t ion o f  LPG 
was e s t ima te d by p ro j e c t ing the 1 9 7 1  ratio of t o t a l  uni t s in  s e r ­
vice t o  the t o t al s upp ly o f  LPG t ran s p o r t e d  b y  t ruck wi thout re f ­
e rence t o  the d i s tanc e s  t ranspo rted . Thi s rat i o  was app l i e d  t o  
t he p ro j e c t e d  incre as e ( or de creas e )  i n  the s upp l y  vo l ume s s hown 
in Tab l e  4 ( Ch ap t e r  Thr e e )  to de termine the numb e r  o f  new t ra c t o r  
trai l e r  uni ts requ i re d . T ab l e 5 0  in th i s  appendix s hows t h e  

2 0 8  



N 
0 
1.0 

PAD I 

New Mid- South 
England Atlantic Atlantic 

1 9 65 1 9  31 83 

1 9 69 23 42 1 07 

1 970 24 45 1 1 0 

1 9 7 1  24 45 1 1 3  

1 972 24 46 1 1 5  

1 973 25 46 1 1 8 

1 974 25 47 1 2 1  

1 975 26 48 1 23 

1 980 29 5 1  1 34 

1 985 31 54 1 46 

Total 

1 33 

1 72 

1 79 

1 82 

1 8 5  

1 89 

1 9 3  

1 97 

2 1 4  

231  

TA B L E  47 

LPG E N E R G Y  R E Q U I R EMENTS* 

(BTU X 1 01 2) 

PAD I I  

E .  N. W. N .  
Central Central Other 

1 1 8 1 34 46 

1 85 2 1 0  66 

1 90 2 1 0  73 

1 97 2 1 0  74 

203 2 1 6  76 

2 1 0  222 78 

2 1 6  228 80 

221  234 83 

249 259 92 

28 1 288 1 0 1  

PAD PAD PAD 
Total I l l  IV v Total 

298 2 1 6  27 54 728 

461 289 42 6 1  1 ,025 

473 298 41  62 1 ,053 

48 1 304 41  62 1 ,070 

495 3 1 0  44 64 1 ,098 

5 1 0  32 1 45 67 1 , 1 32 

524 331 47 70 1 , 1 65 

538 341 49 72 1 , 1 97 

600 385 56 86 1 ,34 1 

670 42 1 63 98 1 ,483 

* Butane, propane and m ixes; incl udes residential and commercia l ,  internal combustion,  util ity gas, other and m iscel laneous; excludes LPG to motor gasol ine 

at refineries; excludes chemicals; energy based on average of 98,000 BTU/ga l lon. 



N f--1 0 

PAD I 

1 965 38 
1 969 38 
1 970 40 
1 97 1  40 
1 972 40 
1 973 45 
1 974 48 
1 975 49 
1 980 49 
1 985 49 

TAB L E  48 

LPG CH EM ICAL R EQU I R E M ENTS* 
( BT U  X 1 01 2) 

PAD I I  PAD I l l  PAD I V  

34 276 0 
36 523 0 
40 5 1 5  0 
55 5 1 2  0 
72 52 1 0 
75 545 0 
84 593 0 
86 656 0 
96 865 0 

1 46 987 0 

PAD V Total 

1 5  363 
1 7  6 1 4  
1 4  609 
1 3  620 
1 3  646 
1 3  678 
1 3  738 
1 2  803 
1 3  1 ,023 
1 4  1 1 1 96 

* I ncl udes ethane, propane and butane from gas plants a nd refineries; excludes refinery ethylene, propylene and 
butylenes. 



TAB L E  49 

CAPITAL R E Q U I R E M E NTS 
(Mill ions of 1 970 Dollars) 

Case I Case I I  

1 971 -1 975 1 975-1 980 1 980-1 985 Total 1 97 1 -1 975 1 975-1 980 1 980-1 985 Total 

New Tankers, Barges and Marine 
Termina ls, I ncluding Terminal Storage 50.0 77.0 73.0 200.0 50.0 77.0 73.0 200.0 

Subtotal 50.0 77.0 73.0 200.0 50.0 77.0 73.0 200.0 

New Pipel ines (U .S. Portio n O nly) 1 45.0 30.0 30.0 205.0 1 45.0 20.0 20.0 1 85.0 
New LPG Storage 0.0 43.0 43.0 86.0 0.0 38.0 34.0 72.0 
Replacement of Existing Facil ities 50.0 50.0 50.0 1 50.0 35.0 50.0 50.0 1 35.0 

Subtotal 1 95.0 1 23.0 1 23.0 441 .0 1 80.0 1 08.0 1 04.0 392.0 
N 
1--' 
1--' 

Grand Total 245.0 200.0 1 96.0 641 .0 230.0 1 85.0 1 77.0 592.0 

Case I l l  Case IV 

1 971 -1 975 1 975-1 980 1 980-1 985 Total 1 97 1 -1 975 1 975-1 980 1 980-1 985 Total 

New Tankers, Barges and Marine 
Termina ls, I nclud ing Terminal Storage 50.0 77 .0 73.0 200.0 50.0 77.0 73.0 200.0 

Subtotal 50.0 77.0 73.0 200.0 50.0 77.0 73.0 200.0 

New Pipel ines ( U .S. Portio n  On ly)  1 45.0 1 0.0 1 0.0 1 65.0 1 45.0 5.0 5.0 1 55.0 
New LPG Storage 0.0 22.0 24.0 46.0 0.0 7 .0 1 6.0 23.0 
Replacement of Existing Faci l ities 25.0 35.0 35.0 95.0 25.0 25.0 25 .0 75 .0 

Subtotal 1 70.0 67.0 69.0 306.0 1 70.0 37.0 46.0 253.0 

Grand Total 220.0 1 44.0 1 42.0 506.0 220.0 1 1 4.0 1 1 9.0 453.0 



compu t a t i ons invo lve d in e s t imat ing the new and rep l ac ement uni ts 
wh i ch wi l l  b e  requ i re d  through 1 9 8 5  fo r t r ansp o r t i ng L P G  in e ach 
C as e ( I  through I V) . C a l cu l at i ons are b as e d  on : 

• The t o t a l  vo l ume s o f  LPG to b e  t r ans p o r t e d  

• The t o t a l  numb er o f  L P G  t ruck uni t s  in s e rvi ce  a t  th e e nd 
o f  1 9 7 0 

• Ave rage l i fe o f  tractor - 7 - 1 / 2  years  

• Average l i fe o f  t ra i l e r  - 15  years . 

Whi l e  the l i fe o f  a uni t  wi l l  depend on ut i l i z at i on , and i t  
i s  obvi o us that fo r - h i re carrier l i fe w i l l  b e  s h o r t e r  b e c au s e  o f  
a h i gh e r  ut i l i z at i on fac t o r , we b e l i eve that the fi gur e s  u s e d  wi l l  
rep re s ent  the indus t ry average . 

T ab l e S !  s hows the c a l cul at ion o f  t o t al c o s t s  o f  the new and 
rep l acement ave rage uni t s  shown in Tab l e 5 0  fo r e ach o f  the Cas e s  
( I  through I V) . The s e  c o s t s  are c a l cu l a t e d  from t h e  1 9 7 0 c o s t s  o f  
s uch uni t s . F o r  examp l e - -

• T rac t o r  - $ 2 0 , 0 0 0  

• Trai l e r  - $ 1 8 , 0 0 0  

• Comb inat i on - $ 3 8 , 0 0 0 . 

Th i s  me tho do l o gy could not re asonab ly b e  us e d  for  p ro j e c t ion 
o f  LNG t rucks requ i re d  b e caus e o f  the l imi t e d  exp e r i ence b a ckgro und 
and b e c au s e  requ i rements  are no t p a rt i cu l ar l y  s upp l y  o r i en t e d . 
Rath e r , i t  was conclude d that the numb e r  o f  un i ts requ i r e d  woul d  
b e  mo re dep endent on the numb er o f  s ate l l i t e  LNG s to rage p l ants  
and the amount s  of  p e aking s e rvi ce . Mo reove r , wh i l e  i t  i s  obvious 
that bulk LNG s upp l i e s  imp o r t e d  from ove rs e as wi l l  b e  revap o r i z e d  
a t  p o in t s  o f  entry and t ransp o rt e d  b y  p i p e l ine t o  u l t imate consume rs , 
i t  i s  reas onab l e  t o  as s ume that s ome o f  th i s  s upp l y  wi l l  u l t imate ly 
b e  tran s p o r t e d  by  t ank t ruck , as LNG , to  tank faci l i t i e s  o p e r a t e d  
by  c omp an i e s  l o ca t e d  i n  t h e  Mi d - Amer i c a  r e g i on . The r e fo re , a l l  
avai l ab l e info rma t i on on announced o r  d i s cus s e d  p ro j e ct s  was re ­
viewe d ,  and b e s t j udgment o f  tho s e  exp e r i en c e d  in  the indus t ry was 
app l i e d  to e s t imate the uni t s  require d .  S ince the growth o f  th i s  
act ivi ty i s  exp e c t e d  t o  b e  independent o f  t h e  p o s s ib l e  vary ing s up ­
p l i e s  o f  c onvent i onal natural gas , only one s e t  o f  fi gures was p r e ­
p a r e d  f o r  a l l  Cas e s  ( I  through I V) . 

The numb e r  o f  new and rep l acement t rucking uni t s  was c a l cul ated 
as  shown in T ab l e 5 2 . Co s ts were then de t e rmine d us ing a 1 9 7 0 t rac ­
t o r  p r i c e  o f  $ 2 0 , 0 0 0 and t ra i l e r  p r i c e  o f  $ 5 0 , 0 0 0 , w i th t ra c t o r  
and t rai l e r  l i fe t h e  s ame a s  for  LPG equipment . The s e  cal cul at i ons 
are shown in Tab l e  5 3 .  

2 1 2  



The b as i c  as s ump t ions and reas oning b ack o f  the c a l c u l a t i ons 
shown in Tab l e s 5 0 , 5 1 , and 5 2  are as fo l l ows : 

T ruck F a c t o r s  

L P G  LN G 
D i s t ance H r s / T riE L D S / Day* G a l s / Day H r s / T r iE LDS / D ay G a l s / D ay 

2 S  m i  s 4 3 4 , 0 0 0  4 s 
SO m i  6 . S  3 2 S , S O O  s .  s 3 . S 

4 7 , S O O  
3 3 , 2 S O  
1 9 , 0 0 0  
1 4  ' 2  s o  

1 0 0  m i  9 . S  2 1 7 , 0 0 0  8 . S  2 
2 0 0  m i  l 3  l . S  1 2 , 7 S O  1 2  l . S  

* I n c l u d e s  fue l i n g , m a i n t enance and s h i f t changes . 

To show the e ffe c t  that p e ak s aving requiremen t s  have on vo l ­
ume t o  b e  t ranspo rte d ,  we c i t e  the fo l l ow ing examp l e s : 

LPG  
Examp l e  1 5 0 - m i l e  haul 300 Days 
Examp l e  2 5 0 -mi l e  h aul 78  Day s  
LPG t ends to move i n  a 1 3 -week p e r i o d  

LNG 

7 , 6 5 0 , 0 0 0  g a l l ons 
1 , 9 8 9 , 0 0 0  gal l ons 

during the winter  mon ths . 

Examp l e  1 5 0 -mi l e  h a�l 3 0 0  Days 9 , 9 7 5 , 0 0 0  gal l ons 
Examp l e  2 5 0 - mi l e  h aul 1 5 0  Days 4 , 9 8 7 , 5 0 0  gal l ons 
LNG t ends t o  move in s umme r ove r s ix - month p e r i o d . 

T ab l e 5 4  s ummar i z e s  and t o t a l s  the exp endi ture s c a l cu l a t e d  in 
Tab l e s  51 and 5 3 .  

Rai l  Tank Car Fac i l i t i e s  - Me tho do l ogy 

The fo l l owing t abulat ion s ummar i z e s  the e s t imat ion o f  c ap i t al 
requi remen t s  fo r the transportat ion o f  L P G  by  ra i l  t ank car  for 
the three p e r i o ds from 1 9 7 1 t o  1 9 7 5 , 1 9 7 6  t o  1 9 8 0  and 1 9 8 1  t o  1 9 8 5  
fo r C as e s  I through I V .  

C aEi t a l  Regui remen t s  - Mi l l i ons of 1 9 7 0  Do l l ars 

P e r i o d  C as e  I C as e I I  Cas e I I I  Cas e I V  

1 9 7 1 - 7 5  0 0 0 0 
1 9 7 6 - 8 0 4 4 . 7  3 8 . 8  2 2 . 0  5 . 4  
1 9 8 1 - 8 5 5 5 . 9  4 5 . 9  3 5 . 4  2 6 . 5  

T o t a l  1 0 0 . 6  8 4 . 7  5 7 . 4  3 1 . 9  

2 1 3  



Case I 

N 
..... Case I I  � 

Case I l l  

Case I V  

Note: 

1 97 1  

1 975 

1 980 

1 985 

1 97 1  

1 97 5  

1 980 

1 985 

1 97 1  

1 975 

1 980 

1 985 

1 97 1  

1 975 

1 980 

1 985 

TABLE 50 

CA LCU LATION OF N EW AND R E PLACEMENT TAN K TRUCK U N I TS 
REQU I R E D  TO TRANSPORT FORECAST SUPPLIES O F  LPG 

Annual Supply 
Number of Units 

Thousands of % I nc. or Total in Replacement Units R equired 

Barrels Dec. over 1 97 1  Service Tractor Trailer 

533,440 4,1 03 

51 9,275 De Min imus 4, 1 03 2,735 1 ,368 

677,037 + 27% 5,2 1 1 2,735 1 ,368 

821 ,255 + 54% 6,3 1 9  3,473 1 ,738 

533,440 4,1 03 

51 6,775 De M in imus 4, 1 03 2,735 1 ,368 

656,435 + 23% 5,047 2,735 1 ,368 

764,955 + 44% 5,908 3,364 1 ,683 

533,440 4, 1 03 

499,375 6% 3,857 2,57 1 1 ,286 

604,635 + 1 3% 4,636 2,57 1 1 ,286 

683,355 + 28% 5,252 3,090 1 ,546 

533,440 4, 1 03 

495,275 7% 3,730 2.486 1 ,244 

565,235 + 6% 4,349 2,486 1 ,244 

61 0, 1 55 + 1 4% 4,677 2,899 1 ,450 

Number of replacement units based on: Tractor Life 7.5 Years 

Trailer Life 15.0 Years. 

New Units 
Tractor and 

Trailer 

0 

1 , 1 08 

1 , 1 08 

0 

944 

861 

0 

779 

6 1 6  

0 

6 1 9  

328 



N 
1-' 
tn 

Period 

Case I 1 97 1 -75 

1 976-80 

1 981 -85 

Case I I  1 97 1 -75 

1 976-80 

1 981 -85 

Case I l l  1 97 1 -75 

1 976-80 

1 981 -85 

Case I V  1 97 1 -75 

1 976-80 

1 981 -85 

Note: Unit Costs: Tractor $20,000 
Trailer 18,000. 

TABLE 5 1  

CALCU LATION O F  N EW AND R E PLACEMENT TAN K  TRUCK COSTS 
FOR LPG TRANSPORTATI ON 

(Thousands of 1 970 Dollars) 

Re�lacement Units New Re�lacement Costs 

Tractors Trailers Combined Units Tractors Trailers 

2,735 1 ,368 0 54,700 24,624 

2,735 1 ,368 1 ,1 08 54,700 24,624 

3,473 1 ,738 1 , 1 08 69,460 31 ,286 

2,735 1 ,368 0 54,700 24,624 

2,735 1 ,368 944 54,700 24,624 

3,364 1 ,683 861 67,280 30,296 

2,57 1 1 ,286 0 5 1 ,420 23, 1 45 

2,57 1 1 ,286 779 5 1 ,420 23, 1 45 

3,090 1 ,546 61 6 61 ,800 27,830 

2,486 1 ,244 0 49,720 22,392 

2,486 1 ,244 61 9 49,720 22,392 

2,899 1 ,450 328 57,980 . 26, 1 00 

New Unit Total 
Costs Costs 

0 79,324 

42, 1 04 1 2 1 ,428 

42, 1 04 1 42,850 

0 79,324 

35,872 1 1 5, 1 96 

32,7 1 8  1 30,294 

0 74,565 

29,602 1 04, 1 67 

23,408 1 1 3,038 

0 72, 1 1 2  

23,522 95,634 

1 2,464 96,544 



1 97 1  

1 975 

1 980 

1 985 

TAB LE 52 

CALCULATION OF NEW AND REPLACEMENT TANK T R UCK UNITS 
REQUI RED TO TR ANSPO RT FO RECAST SUPP L I ES OF LNG 

Replacement Units 

Total Units Required 

in Service Tractors Trailers 

25 

200 1 6.66 8.33 

450 1 33.30 66.70 

800 300.00 1 50.00 

Note: Based on: Tractor Life 7.5 Years 

Period 

1 97 1 -75 

1 976-80 

1 98 1 -85 

Trailer Life 15.0  Years. 

TABLE 53 

CALCULATION OF NEW AND REPLACEMENT TANK T R UCK COSTS 
FOR LNG TRANSPO RTATION 

(Thousands of 1 970 Dol lars) 

Replacement Costs New Unit 
Tractors Trailers Costs 

333 41 6 1 2,250 

2,665 3,334 1 7 ,500 

6,000 7,500 24,500 

Note: Based on: Tractor Cost $20,000 
Trailer Cost 50,000. 

2 1 6  

New Units 
Required 

1 75 

250 

350 

Total 
Costs 

1 2,999 

23,499 

38,000 



Case I 

Case I I  

Case I l l  

Case I V  

TABLE 54 

TOTAL CAPITAL EXPEND I TURES FOR LPG AND LNG 
TANK TRUCKS 

(Thousands of 1 970 Dollars) 

Period LPG LNG 

1 97 1 -75 79,324 1 2,999 
1 976-80 1 2 1 ,428 23,499 
1 98 1 -85 1 42,850 38,000 

1 97 1 -75 79,324 1 2,999 
1 976-80 1 1 5, 1 96 23,499 
1 98 1 -85 1 30,294 38,000 

1 97 1 -75 74,565 1 2,999 
1 976-80 1 04,1 67 23,499 
1 98 1 -85 1 1 3,038 38,000 

1 97 1 -75 72 , 1 1 2  1 2,999 
1 976-80 95,634 23,499 
1 98 1 -85 96,544 38,000 

Total 

93,323 
1 44,927 
1 80,850 

93,323 
1 38,695 
1 68,294 

87,564 
1 27 ,666 
1 5 1 ,038 

85 , 1 1 1  
1 1 9, 1 33 
1 34,544 

The dat a  ab ove i s  b as e d  primari ly on the LPG  s upply f i gures 
furnished by the Supp l y  and Lo g i s t i cs Task Groups as shown i n  Tab l e  
4 in Ch ap t e r  Three o f  th i s  report . The vo l umes  t o  b e  t rans p o r t e d  

by t ank c a r  w e r e  de te rmined by reducing t h e  t o t a l  s up p l y  b y  that 
used in s yn - gas  p l an t s  and mul t ip lying the remainde r by 1 2  
p e rcent . Th i s  as s ume s that t ank c ars w i l l  n o t  p ar t i c i p a t e  in  the 
transportat i on o f  LPG for s yn - gas p l ant s , but w i l l  cont inue 
to move app roximate ly 1 2  p e rcent of the remaining vo l ume . The 1 2  
p e rcent factor i s  b as e d  on h i s t o ri c al data from the LP Gas As s o c ­
i at i on . 

C ap i t al requ i remen ts fo r· the t ransp o rt a t ion o f  the vo l umes 
de t e rmine d in the manne r de s cr ib e d  ab ove , p a r t i c u l ar ly rep l acement 
co s t s , were mo re di ffi cul t to  cal cul ate . I t  was ass umed in the 
c o s t  cal cu l a t i ons that all new uni t s  cons t ruc te d  wou l d  be b u i l t  to 
a cap ac i ty o f  3 3 . 8  thous and gal l ons at a c o s t ( in 1 9 7 0  do l l ar s )  o f  
$ 2 4 thous and .  

To de t e rmine rep l acement c o s ts , o th e r  a s s ump t i ons had t o  b e  
inco rporated in the c a l culat ions . Wh i l e  1 1 - thous and - g al l on p r e s ­
s ure c ars were o ri g inal l y  b ui l t  for the t rans p o r t a t i on o f  LPG  in 
the 1 9 4 0 ' s  and wou l d  re ach the end of dep r e c i at e d  l i fe dur ing the 
p e r i o d  cons i de r e d  by this s tudy ,  the vast maj o r i ty of the s e  c ars 
have b e en p l ace d in  o ther p re s s ure s e rv i c e s  or h ave b e en conve rted  
to transp o rt non - p r e s s ure commo di t i e s . T ank cars  in  s e rv i c e  for 
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Year or 
Period 

Case I 1 971 

1 975 

1 980 

1 985 

N 
1--' 
00 Case I I  1 97 1  

1 975 

1 980 

1 985 

Case I l l  1 971 

1 975 

1 980 

1 985 

Case I V  1 97 1  

1 975 

1 980 

1 985 

TABLE 55 

CA LCU LATI ON OF N EW AND R EP LACEM ENT RAI LROAD TAN K CAR UN I TS 
FOR TRANSPOR TATI ON O F  LPG AND COSTS 

(Thousands of 1 970 Dollars) 

Total LPG Tank Car 
Supply Transport 
MMB MMB Units Required Cost of Units 

per Year per Year Replacement New Replacement 

533.440 64,01 3 

51 9,275 57,399 0 0 0 

677,037 73,873 750 1 ' 1 1 3  1 8,000 

821 ,255 91 , 1 79 375 1 ,955 9,000 

533,440 64,0 1 3 

5 1 6,77 5  57,099 0 0 0 

658,835 7 1 ,689 750 867 1 8,000 

772, 1 55 85,287 375 1 ,536 9,000 

533.440 64,0 1 3  

499,375 55,01 1 0 0 0 

607,035 65,473 750 1 65 1 8,000 

688,1 55 75,207 375 1 , 1 00 9,000 

533.440 64,01 3 

495,275 54,5 1 9  0 0 0 

556,235 59,377 226 0 5,424 

61 0, 1 55 65,847 899 207 2 1 ,576 

New Total 

0 0 

26,7 1 2  44,7 1 2  

46,920 55,920 

0 0 

20,808 38,808 

36,864 45,864 

0 0 

3,960 2 1 ,960 

26.400 35,400 

0 0 

0 5,424 

4,968 26,544 



LPG to day are 3 0 - 3 3 . 8 thous and - gal l on j umb o c ars . The e ar l i e s t  
o f  thi s  b re e d  o f  LPG t ank car was bui l t  i n  th e e ar l y  1 9 6 0 ' s .  
There fo re , wi th a 3 0 - ye ar dep r e c i a t e d  l i f e , the s e  cars  wi l l  not  
requ i re rep l acement due to age  fac to r s  during the p e r i o d  cons i de re d  
b y  the s tudy .  

Rep l acemen t cos ts for th i s  s tudy we re b as e d  on j umb o LPG cars 
that are de l e te d  from the f l e e t  due to p l acement i n  s ervi ce for 
o the r commo d i t i e s , ra i l road wrecks , e t c . I t  was as s ume d that the s e  
rep l acements woul d amoun t t o  7 5  j umb o LPG t ank c a rs p e r  ye ar . 
This , howeve r ,  do e s  not  infer that 7 5  cars  were automat i c a l l y  re ­
p l ac e d  e ach year . I n  s ome c as e s , part i cularly i n  the 1 9 7 1 - 1 9 7 5 
pe r i od , the vo l ume s to b e  move d by tank cars dropp e d  to s uch an e x ­
tent that rep l acements  were not  requi red . The s e c a r s  wou l d  not  b e  
rep l ace d unt i l  indi c a t e d  by vo lume requi rement s  i n  t h e  p e r i o d  that 
fo l l owe d .  

Tab l e 5 5  wh i ch fo l l ows i s  a work she e t  showing cap i t al requ i re ­
ments  fo r b o th rep l a cement and new uni t  co s t s . 
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